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''And what of this new book^ the whole world makes such 
a rout about ? Oh ! 'tis out of all plumb^ my Lord ; — quite 
an irregular thing ; — not one of the angles at the four corners 
was a right angle ; — ^I had my rule and compasses^ my Lord> 
in my pocket.^— Excellent critic ! 

'' And for the epic poem your Lordship bid me look at 3 — 
upon taking the lengthy breadth, height, and depth of it, and 
trying them at home upon an exact scale of Bossu's 3 — *tis 
out, my Lord, in every one of its dimensions.-— Admirable 
connoisseur ! 

'' Grant me patience, just heaven ! of all the cants which 
are canted in this canting world ; — ^though the cant of hypo- 
crites may be the worst, — the cant of criticism is the most 
tormenting." 




Among the duties we owe to society is that 
of endeavouring to counteract the effects of 
representations, which are likely to lead to 
the investment of capital in undertakings 
that might prove ruinous to those whose pro- 
perty hecomes embarked in them ; and there 
are few more entitled to our approbation than 
he who stands forward to expose the absur- 
dity of schemes, which, though plausible, and 
to those incapable of judging correctly, ap- 
parently sound in principles, are yet delusive 
and without solid foundation. 

In replying, therefore, to the objections of 
one who has stepped publicly forward to op- 



pose a proposition, which, at first sight, cer- 
tainly appears liable to be classed among 
projects of this kiiid, It beeoinea the respon- 
dent to give his opponent credit for motives 
of the most praiseworthy nature, provided 
that opponent has, in the first place, taken all 
possible opportunities of enabling himself to 
judge correctly of the proposition on which 
he pronounces his opinion; and provided, 
also, that his judgment be fair and just. But 
should it be evident, to a degree which ren- 
ders it impossible to close our eyes against 
and shut out the perception, that instead of 
EXAMINING and drawing his conclusions from 
facts, such opponent has been unjust enough, 
not merely to sufier pre-conceived notions 
and prejudices grossly to bias his opinion, 
but also to misrepresent, mis-state, mis-quotet 
and falsify, common justice demands that the 
party he condemns should be allowed to enter 
his protest against a judgment, that cannot 
be less ungenerous than it is unjust. 

In support of a proposition I advanced, as 
capable of an application, which, in my opi- 
nion, would be publicly beneficial in an im- 
portant degree, I had a treatise of about 100 
pages printed some time ago; and as the 
application of the principle which this pamph- 
let treated on, appeared to warrant it, the 



three words " On In sula r Defence " were im- 
pressed on its title page. But as I intended it 
for my friends, and not for the puhlic, 1 had the 
words "FOR PRIVATE CIRCULATION 
ONLY," displayed on the cover. 

In conformity with this precaution it was 
neve r pu blished, advertised, nor sold j and / 



has been seen only by those^ whose curiosity 

(expressed or implied) induced me to give U 

them. Understanding from a friend, that you 
wished to have more correct information as 
to ray opinions on the subject it treated on, 
than common report gave, I put a copy of 
it into his hands for your perusal; which 
copy (or another) it appears you have in 
your possession. 

In this treatise, I recommend the adoption 
of a method of transmission, by which it ap- 
pears to me, that time may he saved in a de- 
gree that will be most important; and ex- 
pense in a proportion that will be far from 
unimportant. 

Under the hope of gaining attention to the 
proposition, lattempt to shewthatin addition 
to advantages of a commercial nature, it will 
confer upon us the paramount benefit of im- 
pregnability, and render nugatory any at- 
tempt to subject us to the horrors of war, in 
the way we should have experienced, had 



SinnH*f%n ■s U ' .vjL if ^ 'i ML life nff^foisiipfc axii^aujr 



;-»i:~ii 



lutf: liit vnoMBEKkn. 'vtis joc jmniMnhtit 






it; BIT 4 /fen? vriieSk pciir to fncncccair aoy n*rii 
Ibts^ nidaF^* I Lggwmaen ii tbe ftnnatkia of 

BBemm and ^h u r d i am s *tfa'i?ng thai '^«iiofiId 



it wUL TC best jmt Xo i» it a es» and experienee 
tfae opersciiia of cae prineiple vitieiL b in 
praetiee :»£ Bneotxm:'* and ai^ Shoreham is 
muned jonrtr ci 'iaaffn t ia m is^ I eooadered it 
impo^^ie dmt nnr iiiqect eoold be nustakeo. 
In t-^fKeqaemre ai Ciie eooTkcioit whieh the 
tfatiwcy and prttL*€iA?e here adTerted to pro- 
dit!Md» tbffi^ nsiMOUiKnidbtiBMi was recently 
aiClt^I upon w fiir» 9e$ &r a nitmeroas and most 
ki|[Uy rwp«fV«aWe poWw nwetin^ of the L^ 



" That in the opinion of this meeting the 
method of transmission proposed by Mr. 
Vallanee, would be productive of the most ^ 
important advantages to the town of Brighton, 
and that the application of it, either as it 
relates to the transit of goods from Shoreham 
Harbour to Brighton^ or to the conveyance of 
passengers between Brighton and the metro- 
polis, is entitled to the most cordial support 
of the town." 

On this occasion you stated you felt it your 
duty to stand forward, and speak against the 
proposition, and you have now stated you felt 
it incumbent on you to oppose it in print, as 
in your letter to Doctor Yates. 

Against neither the one nor the other of 
these kinds of opposition could I, nor should I 
complain, provided they had been confined to 
their legitimate object — a fair examination of 
the practicability of my proposition as before | 
the public — that is, in its applicability to the 
conveyance of goods between Brighton and 
Shoreham. But when I find myself attacked, 
not with arguments and inferences drawn from 
facts, hut, first with mere assertions, and then ' 
with ridicule, sarcasm, and invective; ac- 
cused of extolling myself and my invention to 
the skies ; of exceeding all limits of proba- 
bility, and giving as probable what was 
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impossible ; of the very quackery of science ; 
and not merely of ignorance myself, but of the 
dishonesty of attempting to take advantage 
of the ignorance of others: when I find these 
charges alleged against me, and that a trea^ 
tise written and most conspicuously marked^ 
*• For private eireulation only" and which also 
came privately into your hands, is not merely 
rendered the basis of an attack which ought 
to he confined solely to the proposition before 
the public, but also mis-quoted and falsified, 
while ray real object and public proposition is 
studiously avoided : when, Sir, I am made to 
feel these things, 1 should be apathy itself not 
to feel also, that it is equally due to myself 
to render evident the injustice, as is it is due 
to the public proposition I have actually made, 
to render evident the incompetence of your 
criticism. 

I have stated publicly in your hearing ; and 
I have stated in the pamphlet you refer to — so 
stated it indeed as for *' Brighton and Shore- 
ham" to stand in juxta-position nearly twenty 
times — that my object was to get the principle 
put in operation between Brighton and Shore- 
ham Harbour ; a distance which cannot exceed 
sir miles and may be under five. The report 
of the Committee re/er* to this applica- 
tion ; as do the resolutions of the Public 





Meeting. It cannot therefore have been Mn* 
■known to you, that the utmost extent of the 
present application of the principle I propose, 
is only sio! miles; nor was it less known to 
you that its ^rst object \s the conveyance of 
goods from Shoreham Harbour to Brighton ; 
yet '* with these facts staring you in the face," 
(your own words, page 68) do you state at 
page 9, not that I haxei privately, and as to a 
friend, expressed my conviction that it will 
eventually become generally adopted, and ap- 
plied to purposes of military transmission, 
but that *' as one of his great objects is to 
make it a means of speedily conveying troops 
to any part of the coast where they may be 
wanted, the tunnels are to be in all direc- 
tions, and 200 or 300 miles long, if required : 
through these the carriages are to move at 
any rate in which it would be safe for wheels 
to revolve from 100 miles an hour, or even 
more, if necessary;" and in conformity with 
this 7fi»represeotation of my object, do you, 
throughout your Letter, keep studiously out 
of sight my real proposition, — namely, that 
of getting the principle tried for a few 
miles, "and ascertaining those particulars 
which only actual practice will satisfy us 
about,"' while you at the same time thrust 
' My 'IVeatise, [>age 7S. 
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prominently forward and argue solely upon. 
what I have certainly largely adverted to 
an ultimate (but only as an ultimate) effect, as 
if I were attempting to inveigle the public 
into a trial of the proposition on the random 
scale of — not merely hundreds, but thousands 
of miles; and at an expenditure of seventy- 
five millions ; and indeed you even go so far 
as to say, " it would be really amusing to see 
how a proposition would be received by the 
House of Commons, to raise such a sum for 
this plan of Insular Defence, and how readily 
the country at lai^e would yield to additional 
taxes to that amount;" and then at the close 
of all this, you have the modesty to exclaim, 
"I have carefully endeavoured to avoid any 
thing like exaggeration, and I have, on re- 
visal, expunged aome parts which I feared 
might be considered so." 

Under misrepresentation of this kind, I 
cannot sit quietly down ; I proceed therefore, 
1st, to declare what is luy real object ; and 
2nd, to state circumstances which may in- 
dicate the measure of your competence as a 
critic. 

I submit to the public a proposition to 
the following effect: namely, that it will 
be remunerative as an investment — tend to 
reduce the price of fuel to the lower classes 
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in Brighton, — and prove nationally benefi- 
cial, in the way that the Duke of liridge- 
wuter's canal proved a national benefit, by 
opening the eyes of the public to the im- 
portance of canals — to put the method of 
pneumatic conveyance I have proposed and 
practically demonstrated, into operation be- 
tn'een Brighton and Sborehara Harbour, for 
the purpose of bringing coals and other bulky 
and ponderous articles of merchandize from 
the latter to the former place. From the 
presumption which your Letter to Dr. Yates,. 
by implication, charges me with, do I there- 
fore clear myself, by replying, *'the very 
head and front of my ofience hath this ex- 
tent ! no more." 

The reasons which induced me to submit 
this proposition are — 1st, because the circum- 
stances stated in the Prospectus, which the 
desire of guarding against any second mis- 
representation of my object causes me to 
append to this letter, render me satisfied it 
may be done to the profit both of individuals. 
and the public. 2n<l, because the experience 
we have as to conveying both water and gas 
through pipes, proves that we certainly 
may send common air through a tube or 
tunnel extending from Brighton to Shore- 
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bam Harbour.' 3rd, because tbe experience 
we have as to working iron, brick, and wood, 
renders it certain that we may construct a 
cylinder, (pipe, tube, or tunnel — call it what 
you please) of that length, large enough for 
persons and goods to be conveyed through ; 
and effective as to the purpose contemplated, 
of either of these materials ; and I here pledge 
myself to bring forward parties willing to 
contract for its execution and guarantee that 
it shall be tight and efficient for tbe purpose, 
whenever necessary. 4th, because the effect 
of the practical illustration of the principle 
wliich I have in operation, proves that we can 
make the atmosphere move a carriage capable 
ofconveyingbothpersonsandgoods,byae^ua/ifjf 
doing it ; as many persons have witnessed 
and experienced. 5th, because this illustra- 
tion of the principle is practical, excepting 
that instead of being so long as would be 
necessary to serve as a mean of convey- 
ance between Brighton and Shoreham Har- 
bour, it is only of such a length as my hutnble 

' The main pipe which conveys gns from the works al 
Hove to the eastern extremity of Brighloo, is above three and 
s-half milea long. And the length of that of the West 
Bromwich and Ilinninghnm gas works is stated tu be near!)' 
seven milea. The length of rhe whole of the pipes of the 
Hove gas works is 16 miles. 
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means admitted of my extending it to — i. e. 
150 feet. In size, however, it is fully practical, 
being nearly eight feet in diameter; and the 
air pumps are capable of exhausting all the 
air out of a tube of that size, extending from 
Brighton to Shoreham Harbour, in half an 
hour. 6th, because common sense informs 
us, that if it be possible to put the principle 
into operation, on a scale which is similar to 
what I propose as to Brighton and Shoreham, 
excepting that it is not so long, it must I>e 
equally possible to extend it that distance as 
it is to lay down pipes, and send water or 
gas through them so far. And lastly, because 
it is impossible that the money expended in 
doing this, can ever be lost : as even were 
the plan of transmission I propose by atmos- 
pheric pressure utterly to fail,'still would the 
tunnel serve for, and be efficient as a railway, 
on which either horses or loco-motive engines 
would draw more than the same power could 
draw on any other railway. 

These are the reasons which induced me to 
make the proposition I have publicly submit- 
ted. Without even adverting to, much less 
refuting them, you have cast contempt on the 
proposition by mis-stating it : it therefore 
became necessary for rae to rectify the abuse ; 
and having done so, I proceed to enquire in 
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wliat proportion your nccuracy as a critic, 
surpasses your justice as a disputant. 

Criticism is, I believe, generally understood 
to mean, an examination into the merits of a 
question; and I apprehend, universally re- 
ceived as an assumption on the part of the 
critic, to be competent to examine^ and pro- 
nounce upon the question lie criticises. It is 
expected of him that he shall have fully in- 
formed himself upon those particulars which 
bear on the subject of his scrutiny ; and tGat 
his decision shall not be impugnable on the 
grounds of ignorance with respect to points 
essential to the correct apprehension of the 
proposition. 

With these views of the duties and powers 
of those who take on themselves the dignity of 
dispensing judgment from the imperial chair 
of criticism, it was with no small surprise, 
I found, on submitting myself to the ordeal, 
that in his eagerness to condemn, the Minos 
before whom I stood, had neglected to 
examine ; and that I should in consequence 
have to appeal from his decision, on the 
grounds of incompetence to decide justly, 
from sheer ignorance as to those points on 
which depends the very power of comprehen- 
sion. Yet such is the case ; and I accordingly 
do appeal from the judgment you have pro- 



16 

nounced, as ungenerous in reference to the 
individual, and unjust as related to the merits 
of the case. 1 support this appeal as follows. 
First, because you do not even comprehend 
the nature of my proposition. Had you 
taken the trouble to examine before you con- 
demned, you would have learned that your 
observation, " besides which no human being 
could exist in air so highly rariiied as that 
would require to be to move at all," has no 
aj^lication whatever to the case; since the 
persons who mightbe conveyed by the method 
I propose, would not be exposed to, norobliged 
to respire air at all rariSed. My words are — 
" Nor are the objections we at first con- 
ceive, relative to the effect which pumping air 
from the cylinder, and producing what only 
the word vacuu7n (inapplicable as it will by 
and bye he seen) will enable us to convey the 
idea of, at all more tenable. The degree to 
which air would be exhausted from the cy- 
linder, might scarcely ever be suflBcient to 
sink a barometer two inches lower than one 
exposed to the atmosphere stood at ; so that 
even were we exposed to it^no inconvenience 
would be felt. But we never shall be exposed 
to it, any more than those who witness the 
cruel experiment of putting a mouse under 
the receiver of an air pump and then exhaust- 
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FIng it* are exposed to what the little animal 
suffers. Between those who see, and the poor 
creature which feels the effect of the appa- 
ratus, is the side of the receiver. And be- 
tween the part of the cylinder in which the 
exhaustion, or rather the difference of density 
is, and the passengers in the vehicle, would 
be the end of the vehicle ; so that though 
close to them would he an atmosphere rarer 
than (we will suppose) it might prove plea- 
sant to be in, yet would the atmosphere tHfey 
actually were in, he the same as that of the 
air at large."' 

Now, with the theory stated explicitly as is 
here done, and with my practical illustration) 
proving the truth of it, your observation, 
" that no being could exist in air so highly 
rarified, &e. &c.," shews incontrovertibly that 
you have held up to public contempt and repro- 
bation, what you do not even comprehend ; and 
is an irrefutable proof, that in replying " most 
certainly," when at the Public Meeting you 
" put it to me as a scientific man, whether 
your experiencing the operation of the prin- 
I'iple would have enabled you to form a better 
judgment of the plan or not," I was quite right. 

' Air of only Ihiee-foiirthB, Iwo-lhirds, half, and in Joliffe 
■nd Cnrnlllot'* B«o«irt, at lew ilian half the uBual density (the 
(wMViOttlor •liiklng to 19. l&), Iim freciuently bt-en respired, 
without itny wrtuuii «inMi|Ociie«(i. 



} 




17 



1 



At pag« 15, you observe upon the arraoge- 
ment to whiuh I have adverted for lessening 
the friction of the air inside the tube by meana 
of vnlveSf which the vehicle might open as it 
passed over them, so as to admit air behind 
it; and after amusing your readers by a 
display of naivete on the subject, and assuring 
them that " necessary as it is that this shutter 
should be opened, it is ten times more so that 
it should be shut again;" — you "more than 
doubt the accomplishment of this part of the 
work." Parodying the words of our great 
poety-you may exclaim, 

" He opens ! but to shut e\ce1a bis power," 

Now grave as this " more than doiibt" is, 
and much as it implies, still may it be possible 
to clear it up. In a certain city called 
London, there is a certain place termed Lin- 
coln's Inn, appertaining to wliich, and abutting 
on a eertajn street called Chancery-! ane, 
(owing to your complaining of its being 
" usual with me to leave you in the dark on 
so many interesting points that it is quite la- 
mentable," I will endeavour to be clearly un- 
derstood on this one point) may be found an 
office of the Court of Chancery, called the 
Enrolment OfHce, in which, about tw n yparii — 
ago I lodged u certain instrument, wherein 
/" doth fully and at large appear" how this 
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■ um^mtiable^ valve mar be flosM; or 
ntber closes itself a^a; aod as this office 
b well kaown to, and mocfa frequented by 
lliose members of the periodical press, vho 
in their monthly publications give drawings 
and detAuls of specifications enroUed there, I 
fcave DO doobt of vour being, on application to 
any of them, enabled to find both the place 
and the instrument ; even if tbey do not ac- 
commodate your *' longing ignorance" with 
letter-press descriptions and copper-plate en- 
gravings (waiting only your order for delivery) 
of this " uuknown machinery," the absence of 
wliich you so pathetically deplore. 

In the same record may also be found some 
information relative to the mode of telegra- 
pliic communication, in juxta^position with 
which, you place your speaking trumpet of 
100 miles long ; though I am concerned to be 
obliged to say, that what may there be found 
will trivially interfere with the " smooth and 
even tonor" of the parallel you institute ; in so 
much UN it will appear that I hare not suffi- 
elent boldness of thought to extend the conti- 
nuity of oven the telegraph pipe, further than 
about the distance between Brighton and 
t41ioruhuni, instead of the 100 miles to which 




your more expansive genius so kindly extends 
it in my name. 

And as it perhaps may not be so appositely 
introduced any where else, I will take the 
<^portunity, notwithstanding its being out of 
place, to observe (adverting to what your 
postscript says as to other means of power 
besides steam), that m the same office may 
be found " letters broad" accompanied by 
drawings and descriptions, which may pos- 
sibly render you less ** at a loss to conceive 
what the third method is," provided you will 
take the trouble to look at them : though I 
cannot but consider it rather hard to be called 
upon for information on this head, after there 
had been for many months published, and atler 
you had for, at least, three weeks, lying on 
your table a paper,' in whi«h it is not unin- 
telligibly referred to in the following words :■ — 

" But even were the friction of the rarefied 
air against the inside of the cylinder to in- 
crease the power required ten times, as E 
have supposed, it is not imperative that the- 
expense of transmission must be increased ia 
a similar degree. Owing to its being well 

' Report to the Russian Government by a staff officer of 
eD^neera in their servi<:e> who wns &ent down by the Ituasian 
Ambassador to insjicct my practical iUuatraliaii of the melhoil 
of pneumatic triuiBiuissiou I prupose. ' > 
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knowD and universally received, steam is the 
first mover, or power, Mr, Vallanee has re- 
ferred to. The researches of men of science 
in England have, however, been for some 
years directed to means of rendering the 
gases first movers, instead of steam, nnder 
the hope of obtaining an agent, nliich should 
serve as a mechanical first mover withnut fuel. 
From the 3'ear 1820, the attention of Mr. 
Vallanee has been directed to this subject, 
with a view of rendering the method of con- 
veyance the treatise refers to, perfect in the 
particular of cheapness of transmission ; and 
about two years ago he obtained a Patent for 
a first mover, which will give ten times the 
power of steam without any expence for fuel, 
the principle of which is stated in the tract 
marked letter It-, which I have obtained from 
him for the perusal of your Uoyal Highness." 
Now, really it would seem that you expect me 
to find you in brains as well as matter, for 
even with this statement of my having a 
*' Patent for a first mover which will give ten 
times the power of steam, without any expense 
for fuel" before you, do you set your oivn, and 
attempt to set your readers' wits wool- 
gathering about a " tank 20 feet wide, 
four feet deep, and 390 feet long," the contents 
of which are to be boiled away in an hour. 
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£cc. &c. And liail yuur em^erness to condemn 
not ovei^iowered even regard for your own 
credit, you would have dune yourself as well 
as well as lue, tbe justice of asking to see 
" the tract marked letter B," instead of enter- 
ing on calculations— and they too, erroneous 
(as are also some of your others) to a degree 
for which a schoolboy would he whipped — 
relative to a proposition, the very terms of 
which involve a result tiiiety times greater 
than the effect you propose to produce. 

It is therefore evident, independent of the 
proofs which other parts of your letter give, 
that you do not even comprehend the nature of 
my proposition; and that, in pronouncing upon 
it, you evince intellect of about the same 
calibre as that of the King of Siani, who dis- 
believed every thing the Dutch Navigator 
had previously told him, because he also said 
that in Holland, water became, at one time 
of the year, solid enough for men to walk on.' 

So much OS to your information and coiv- 



' The foUowiiig extract from Mr. De Knoa" Pursoiial Nar- 
rative may be not init|>|ili cable to tlie prejudices of those wlio 
esclaim " impassible," with respect tu any thing that happeni 
to be twyond their own personal knowledge. " On board one 
of them 1 saw what is called an 'Ice I'oal.' It is about 
twenty-three feet in length, resting on three skates ; one 
attached to eacli em) of a elroDg cross bar, fixed under the fore 
part, and the remaining one to tbe bottom of the jrudder. 
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sequent ability for eriticisra, on points 
are not merely open to tbe public, 
which have been long published to the 
in the periodical works devoted to subjects 
of the kind ; and with reference to which, 
had you vouchsafed me attention at the time 
I solicited your investigation, before those wlio 
witnessed your first attempt at opposition, 
you would have been fully informed by my- 
self. It is true these things are not noticed 
in my pamphlet : my object there being 
solely to render the idea apprehensible ; and 
I even say " It would be at variance with the 

which supports tbe stem of the vessel. Her mast and sail 
are similar to those of a commoa boat. Being placed on the 
ice when the lake is sufficiently frozen over, she is brought 
into play. Her properties are wonderful, and her motion is 
fearfully rapid. She can not only sail before the wiod, but is 
actually capable of beating to windward. It requires an ex- 
perienced hand to manage her, particularly in tacking, as her 
extreme velocity readers the least motion of the rudder of the 
utmost consequence. A friend of mine, a Lieutenant in the 
uavy, assured me that he himself last year had gone a distance 
of 23 miles in an hour : and he knew an instance of an ice 
boat having crossed from York to Fort Niagara (a distance of 
40 miles) in tittle more than three-quarters of au hour. This 
will be readily believed whcu we reflect on the velocity which 
such a vessel must acquire when driven on skates before a 
gale of wind. These boats are necessarily peculiar to the 
Lakes of Canada." 

Mr. De Roos is perhaps in error as to this last observation j 
a gentleman who called on me some time ago, having informed 
me he had gone 30 miles in an hour by the same method in 
Holland. 
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plan of tliis treatise, to attempt a complete 
demonstration of the practicability of the 
principle of communication it proposes. At a 
future period this may be done ; but all 
that can at present be essayed, is to shew 
that there exists no insuperable impediment 
against rendering the principle available to 
our service, provided we choose to be at the 
trouble of doing it." 

Now had you awarded me the justice of a 
full investigation, prior to fulminating your 
anathema, I should have been anxious to 
give you every information ; and I appeal 
to yourself, whether in replying " most cer- 
tainly" to your enquiry at the public meeting, 
I was not correct; as the discussion it would 
have given rise to, must necessarily have ren- 
dered you informed on those particulars, 
your ignorance of which invalidates your 
judgment. 

Turning from these to other points of in- 
vestigation, it Is my lot to find myself dealt 
equally hard by, as relates to them also. 

Among the subjects which have lately been 
much discusssed, railways stand eminent; and 
within these few years, there have been nearly 
a dozen new works published respecting them. 
But for the proof of your disposition to con- 
demn rather than examine, which your wilful , 




iterance relative to the valves, the tele- 
graph, and the power I advert to (euiu multis 
aliis), so clearly demonstrate ; the way in 
which you speak of rail-roads would cause 
me to presume, that in proceeding to state 
"what is daily perfortued on different rail- 
roads upon the usual construction," and ** by 
loco-motive engines of kno«Ti power," you 
were familiarly acquainted with those works ; 
and that io adverting to them, I should be 
only recalling to your recollectioD names ivell 
known ; notu-ithstanding that instead of quo- 
ting the ablest and most recent authorities, 
you refer only to an elementary compilation 
for the use of operative mechanics. 

Of these publications on railways, three have 
attracted particular attention : Tredgold's, 
AVood's, and Palmer's. The first, on account of 
the science of its investigations ; the second, 
owing to the statements of actual practice, 
with loads of from 20 to 50 tons weight, drawn 
by loco-motive steam engines, and the results 
of many years' experience which it records ; ' 
and the third, fi"om describing a new method 
of applying the principle of railway trans- 
mission : which new method, notwithstanding 
your " damning ivith faint praise," by Saying 
of it, *' whereas I am not aware a single rail- 
road on his plan is in use," may be d^y seen 
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in operation both at Cheshunt and Deptforil ; 
while, if you will go to Mr. Smart's Wharf, 
Pedlars' Acre, near Westminster Bridge, you 
may ascertain with what justice you exclaim 
against what I have stated about itj when you 
say " there is something so incredible in this," 
by yourself moving two or three tons, upon the 
short one Mr. Palmer has laid down there.' 

It being desirable that practice should be 
referred to, I shall take the second of these 
works as the authority for the power required 
to move a load along a rail-way; and, turn- 
ing to this publication, I find that Mr. Wood 
gives a chapter of thirty pages, detailing " ex- 
periments made on the friction and resistance 
of carriages moved along rail-roads;" which 
experiments refer to regular rail-way wag- 
gons, loaded with Irom one ton to nearly five 
tons. 

After detailing the particulars of these ex- 
periments, he gives them in a tabular form ; 
with reference to which he observes, " By the 
above table it will be seen, that the least 

' " I am not aware." 

'' As who should say, I am Sir Somebody, 
And, when I speak, let no dog bark." 
So, because ynu nre ignorant of wiiat hna been published, 
even in the i)ews|iapers, as well as in aeveral monthly publica- 
tions, you would liave your readers suppose the principle hoi 
not been acted on. 
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aniuunt of resistance is equal to the 2I9th 
part of the weight of the carriage ; and the 
. greatest, is equal to the 172n<l part ; and that 
the average of the whole will be about the 
two hundredth (204th) part of the weight." 

While discarding, therefore, the eflects pro- 
duced on Palmer's rail-way as any authority, 
does it become evident, that assigning the pro- 
portion of power which you state to be neces- 
sary to ntove a given ireight, as what is 
required in actual practice, would be equiva- 
lent to saying, that because the ponderous 
stages of former days required six horses to 
draw them through the miry roads of the 
period, at the rate of six miles an hour, it must 
be impossible that the coaches of t}\e present 
day can be drawn ten miles an hour by four 
horses ? 

It is true that there are rail-roada so old 
and so badly laid down, that (me-sixtieth (the 
proportion you assign) of the weight to be 
moved is the power required upon them ; but 
on rail-roads, as now constructed, practice 
proves that one two-hundredth is enough; 
while Mr. Palmer states that on his, the result 
of many experiments proves that one three- 
hundredth is sufficient. The two-hundredth 
part will however be ample for my purpose. 
Had you done yourself, as well as me, the 
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justice of examining, prior (o ctindeuiningf 
the practical illuslration of my proposition 
which I have in operation here, you would 
have seen (to quote from the engineer officer's 
report you refer to) that " one of the peculiar, 
advantages of the method Mr. Vallance pro-, f 
poses is, that it admits of the wheels of the 
vehicles which move in the cylinder, being 
several times larger than the wheels of car- 
riages which run on roads, owing to their 
always being kept in an exactly perpendicular 
position, and consequently free from the 
strain thrown on the spokes of a common 
carriage-wheel by the deflections from the 
perpendicuhir which the nature of, and the 
obstructions upon roads, continually occasion : 
owing to this, the wheels of the vehicles, 
which move in the cylinder may he fi'oni tei*, I 
to twelve feet in diameter, or nearly four 
times Ls large as the fore-wheels of a coach." 

Now, the profundity of your research 
causes you to deem this circumstance too* ' 
unimportant to he even noticed. But as it m ] 
possible that it may not he utterly undeserv- 
ing of attention by others, I will attempt t».j 
render the justice of your silence respecting; J 
it, evident by an observation or two. 

Investigating the theory of " that part i 
the resistance wliich consumes the chief ] 



W of th< 

r resists 



k 



the moving power on rail-ways, — the 
resistance at the axles of the carriages," 
Tredgold says, " hence it is clear, that as far 
as the friction of the axle is concerned, if you 
double the radius of the wheel, you reduce 
the power necessary to move the carriage 
one-half; and so on of other proportions :" 
and again, " from these experiments it 
appears that the resistance does not decrease 
exactly one-half, by doubling the size of the 
wheels ; but the diiferenee is not more than 
one-eighteenth from that ratio." 

In actual practice, and with a load of above 
thirty-six tons. Wood found that increasing 
the size of the wheels one-third, decreased 
the friction one-third. In other words, he 
found that with three-feet wheels, a loco- 
motive engine vvould draw thirty-six tons 
thirty-six miles, in nine hours and thirty-five 
minutes; consuming in this period, and to 
do that work, 25341bs. of coals ; and that 
with four-feet wheels, the same engine, con- 
suming the same quantity of coals, would 
more the same load 48. 8. miles ; that is, 
above one-third farther, and at the respective 
rates of four and five miles an hour. 

With practice thus supporting theory, I 
must take leave to consider the opportunity 
of increasing the size of the wheels, which 
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results from the sides of the cylinder keeping- 
them constantly in a perpendicular position, 
lis a very important circumstance in my 
favor, notwithstanding that you deem it too 
insignificant even to be noticed. 

The result of many experiments made by 
Wood on rail-way waggons, with wheels 
thirty-four inches in diameter, carrying from 
one ton to nearly five tons, is the conclusion, 
that on rail-roads as now constructed, the 
power neeessary to move any load is less than 
one two-hundredth part of the weight of that 
load. The theory and practice referred to 
render it, therefore, a legitimate inference, 
that if with wheels of thirty-four inches 
diameter, one two-hundredth of the weight 
to be moved is the measure of the power 
requisite to move it, with wheels sixty-eight 
inches diameter, one four-hundredth of the 
weight to be moved, will be the amount of 
the power required ; and that with wheels 
one hundred and thirty-six inches in diameter 
only one eight-hundredth of the power would 
be required. 

With the case thus, as to the effect in 
diminishing the power requisite to move any 
load, which increasing the diameter of the 
wheels produces ; and with the largest 
diameter I have specified, just equal to the 





diameter of tlie cylinder or tunnel you huve 
criticised, I proceed to investigate in what 
proportion your calculations arc erroneous. 
Adverting to a load of one hundred tons, you 
say, " the power necessary to move this 
would he, according to my estimate, 3920Ibs., 
on a perfect level." It may be so by " your 
estimate;" but by Wood's practice it is only 
11201hs ; and if that practice, and 'IVedgold's 
investigations and experiments on the subject 
are to be received, increasing the diameter 
of the wheels to the size of the cylinder, will 
reduce it to 2801bs; just one-fourteenth of 
what you assign. 

Against this you will exclaim — hut until 
you adduce evidence that the force of traction 
on rail-roads is not " inversely proportional 
to the diameter of the wheels," and disprove 
Tredgold's investigations and experiments, as 
well as Wood's practice, 1 shall deem myself 
entitled to the full benefit in point of diminu- 
tion of draft, which will arise from the tunnel 
admitting of the wheels of the vehicles that 
move in it, being just four times as large as 
those of the rail-way waggons with which 
Wood ascertained, that the power required is 
one two-hundredth of the load to he moved. 

You will doubtless urge lateral friction as a 
set ofif against this. Were it important 
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enough to warrant amplification, there would 
be no difficulty in replyinfj; satisfactorily 
to you upon this head also. But as it 
would occasion a prolixity of detail, I have 
no wish to inflict, I dismiss it with the re- 
mark, that I shall have the most perfect con- 
fidence in leaving this part of the question, 
in the hands of any one who knows practically 
the effect of lateral friction between the side 
ribs of rail-roads, and the rims of the waggon 
wheels, (or vice versa, as fiiat or edge rails 
are used) and who will take the trouble to 
examine even the defective, make-shift appa- 
ratus I use to illustrate iny proposition. 
Since any one so qualified would at once per- 
ceive, that in addition to giving the important 
advantage of concentrating the weight on one- 
point, to a degree which even Palmer's prin- 
ciple cannot come up to, the single line of rail 
in the tunnel not only may, but unavoidably 
must be kept clean, in a way ^vhich will at all 
times render the minimum of draft fully 
efiective.' 

' Few persona are aware hnw trivial a circumstance ivilt 
materially increase the povver required on rail-ways. In his 
investigations on rul-way tranttmission. Palmer observes " If 
n plane be perfectly hard, smooth, level, a[id straight, and the 
wheels of a carriage perfectly hard, smooth, and cylindrical, 
the motion of such carriage would be impeded only by the 
e occasioned by the friction of the axles," and " the 





In addition to this advantixge another would 
arise from the power always operating more 
truly in the line of motion thau it cail do on 
any other railway ; since the operation of the 
air can be so arranged, as for every carria^, 
let the string, or line, be ever so numerous, 
to be moved forwardj not in consequence of 
contact, or connection with those before or 
behind it, so as for curves to interpose an 
angle between the first and last carriages of 
a line or string; but by the action of the air 
between it and those immediately preceding 
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smallesl pjotitbiTance un ihe surface, if il be sufficient to 
change the diTection of the molion, is an impediment." "The 
resistance fiom dust is greater (Tredgold says) than would 
be expected. Mr. Palmer made an experimeut to ascertain 
its effect on the Cheltenham tram road, from whence it ap- 
pears that it required \9i per cent, more power to draw (he 
same cnrriages, when the rails were slightly covered with 
\liist, than when they were Bwcptciean," To avoid tlie impe- 
diment thus arising Trom dust. Palmer states, that " on the 
edge rail-way at the Penrhyn slate quarries, the rails of which 
' are convex on the surlace, it ia usual to carry a butt of water 
before the (rain of carriages, which sprinkles the rails in its 
progress, and washes their surfaces," and " the same practice 
is not uncommon on Iram ways, but those require it in a greater 
degree." Now not onlj- would the single line of rai^'ioay I 
use in the tunnel, lie sheltered from the impediments common 
rail-ways are subject to, in consequence of " the surface of 
the r^Is being near ihe ground, they are necessarily exposed 
lo litri and other extraneous substances lying upon them;" 
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or succeeding; it, in consequence of which, 
the line of motion and the line of impulse (of 
immediate impulse, i. e.) will be always the 
same, a circumstance that cannot possibly 
take place on other railways; and with re- 
ference to which, Palmers principle has the 
disadvantage of being trivially more exposed 
to it than any other. Owing to these things, 
lateral friction will be more than made tip for, 
and the whole of the important balance In my 
favor, arising from the degree in which the 
diameter of the wheels can be increased, may 
be carried to account. 

I sum up, therefore, on this part of the ques- 
tion, by saying, that if the calculations you 
have made, as to the power necessary to move 
any weight along the single line of rail I pro- 
pose in the tunnel, and the inferences you have 
drawn from them, are rectified by being 
divided by 14, the result will express the real 
force of traction necessary to draw the loads 
you have adverted to, along that rail-way. 

I do not proceed to apply this diminishing 
number to the results and aggregates you 
have given, any further than to observe, that 
as only one-fourteenth of the power you have 
stated will be required, only one-fourteenth 
of the degree of exhaustion (or vacuum) 
need be produced ; and, in adverting to these 




two points, I have, therefore, a less difficult 
task to perform than I acknowledge would 
have been my lot, had the case really been 
as you state it to he. 

From a misconception 1 should be sur- 
prised at, but that the astonishment it excited 
merged in other more astounding mistakes, 
you charge me, at page 16, with encouraging- 
the delusion that, " under a very considerable 
less degree of exhaustion than a complete 
vaxiuum, any load may travel with any velocity 
you please ;" for proof of which you refer to 
page 47 of my pamphlet. 

Now, as it happens, the degree of exhaustion 
I there refer to, is speci^c, (equal only to the 
three- thousandth part of a vacuum) and as it is 
well known that, under the pressure I mention, 
(37 grains per square inch) air will move at 
the rate of only about 12 miles an hour ; 
while my words are " a load of ten tons, is 
what scarcely any waggon would bear, and 
hardly any team draw ; yet would a load of 
this kind he carried rapidly along by a pres- 
sure so trivial as to be imperceptible" — with 
misconception thus guarded against, by the 
pressure being distinctly specified, and with 
the term " rapidly" evidently used in com- 
parison with the rate at which a waggon 
lou(hMl wWh ten tons would be drawn by 
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horses, I cannot but surmise, whether the ex- 
position you have there so kindly favoured 
the world with, as to the " motions produi 
by atmospheric pressure in exhaustion," may 
not be read with equal benefit by yourself, as 
by any one ; particularly when, after totally 
omitting to take into consideration the im- 
portant effect which momentum (as well of 
the air itself, as of the vehicle) would have 
in modifying the motion, and preventing the 
stoppage of the carriage, in the way you 
describe at page 21, you exclaim " this then 
is a true philosophical explanation of what 
will take place in the action of a carriage im- 
pelled by atmospheric pressure." 

Against such philosophy as this, I protest, 
in justice both to myself and the public. As 
the basis of lectures delivered at your IVfe- 
chanics' Institution, where 

" wonls of lenriit;d kngtli, iinil thunU'ring sound. 

Amaze the ' opern/iws' rang'd around," 

it may have sufficed. But when held up as a 
criterion by which the public mind is to take 
its tone for my condemnation, I am obliged 
to pronounce it philosophy of which you ought 
to be ashamed. 

The velocity consequent on any degree of 
exhaustion, can be assigned with precision ; 
and bad the question reference only to the 
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passage of air through an aperture, might 
be exhibited, as tables of the rarefaction inci- 
dent to any particular altitude are given. 
But when the passage of air under different 
degrees of rarefaction through tubes, is in- 
volved in the consideration, I feel it best 
becomes me to proclaim, that as I found the 
experiments I considered necessary to the 
full investigation of the question were beyond 
the means of an individual, I know nothing on 
the subject (applicable to high velocities) that 
I can depend on ; and should be under obli- 
gations to any one who can inform me whe- 
ther there is extant any thing with reference 
to it, that will admit of correct inferences being 
drawn, as relates (o velocities exceeding five 
or six miles an hour.' 



L receivei 

■ from w 



' Since this was written, 1 have hud the pleasure of Profeaaor 
Leslie's company for three duys. Not b:ivi[ig seen him since 
\ began my practical illustration, I was solicitous to have the 
benefitorhi3 witnessing Its operation; tindhave ihe satisfaction 
of Gntling he cuoaiderE llie praclicubility of the principle suHi- 
cicntly proved to render ii a simple money questiun ; and the 
only point for present consider<itit>n to be, whether it will jmy 
to put it in practice between Brigliton and Shoreham : just as a 
railway or canal question would be considered. 

Although aware of what were his previous views, as to the 
friction of air in tube^, yet, as he might have obtained adtii- 
tional inforoiAtion on the subject, 1 asked him about it. His 
!ply, howeier, wus to the same etfect as oue I had previously 
received from Mr. Davies Gilbert — " that we have no data 
frnm which lu calculate re^ipectiiig it." 




Yet do you, in adverting to the power Re- 
quired, and to the increase of it, whicli fric- 
tion will render necessary, remark, " Mr. 
Vallance does not notice this :" at page 27, 
you say, " the necessary power to be required, 
forms no part of the consideration :" and, at 
page 32, you proclaim, " our projector does 
not give any idea of what the power will be, 
which will be necessary for his work." Un- 
fortunately, however, for your accuracy, 
pages 69, 70, 71, 72, 73, and 74, of my pam- 
phlet, treat expressly on this part of the 
question. 

It is true, 1 do not specify the amount of 
power required ; not, however, as you say, 
because it " forms no part of the considera- 
tion ;" but because 1 know no data from which 
to estimate it. Had the reference been to 
any given weight to be moved at any required 
rate, it would have been easy to assign the 
power necessary, even to a fraction ; but in- 
volving considerations, with reference to which 
I know of no data to calculate from, instead of 
hazarding any estimate, founded on the very 
little knowledge I possess as to the friction of 
air, under different decrees of rarefaction, 
when passing through tubes, I at once acknow- 
ledge my ignorance, and state, that I do not 
see " that this circumstance can be ascertained 




otherwise than hy practice ;" nor is it my good 
fortune to find in your pages any information 
on this, to me, unknown (and very important) 
subject. 

True though it be therefore that I do not 
attempt to assign the amount of power re- 
quired, yet is it owing to the rule I lay down 
at page 45, where I say, " it would he at vari- 
ance with the plan of this treatise, to attempt 
a complete demonstration of the practicability 
of the principle of eonmiunication it pro- 
poses. At a future period this may be done ; 
hut all that can at present be essayed is, to 
shew that there exists no intuperable impedi- 
ment against rendering the principle avail- 
able to our service, provided we choose to be 
at the trouble of doing it." 

Yet with these observations on the very- 
question, do you say Mr. Vallance does not 
notice this ; and that it *' forms nu part of 
the consideration." 

Leaving to others to decide on the accuracy 
of these remarks, I proceed to your other 
observations on the subject of power. 

One of the objects in writing my pamphlet 
being, not to introduce such extraneous matter 
as should prevent my friends fi-om reading it, 
I referred only to the universally known 
mechanical agent, steam, as the mean of 
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power ; with reference to which you charge 
me with giving " a most exaggerated state- 
ment of the powers of the steam-engine." 
Now, as the statement I gave was talcen from 
the published monthly reports of the persons 
appointed oflScially to record the work done 
by the engines referred to, I must observe 
that in proclaiming it exaggerated, you pro- 
claim what is not true ; that statement being 
taken from a copy of the official report given 
in the Philosophical Magazine for July, 1816. 
And as the explicit manner in which I have 
given it, and the caution I evince in calcula- 
ting only on the official statement, render the 
way in which you sink the authenticated, and 
refer only to the reported statement (to say 
the least) of questionable import, I feel it 
necessary to quote the passage. 

I advert to two of Woolf 's engines : one in 
Wheal Abraham, anil one in the Consolidated 
Mines. On the authority of the official report, 
I state, that in May, 1816, the engine in 
Wheal Abraham mine did work equal to 
that of above twenty-nine horses for an hour, 
for every bushel of coals it burnt. 

Of the other engine in the Consolidated 
Mines, I observe, "and it is now said that 
another engine of his in the Consolidated 
fliines raises 87,360,(M)0Ibs. one foot high. 
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with every Imshel of coals burnt ; which is 
eqaal to the work of ■io. 5 horses for am hour 
with one bushel of coals. Now, as this last 
statement is not, like the other, official, we 
will calculate only on the prior unquestion- 
able one." 

But notwithstanding the caution I have 
thus evinced, you refer onl^ to the statement 
I reject, and do not notice that which I calcu- 
late from. I can say no other therefore than 
that the motive under which you do so must 
be a questionable one. 

Nor is this the only proof of your candour 
with reference to the same passage. 
■ You remark that " this mode of travelling, 
supposing it were practicable, (a most extra- 
vagant supposition) is more expensive by far 
than any plan now in use; and incomparably 
greater than what might be effected by com- 
mon rail roads and locomotive engines." Mr. 
Vallance " lays some stress upon the greater 
expenditure of coals in a locomotive engine, 
than in a fixed one. Suppose it is so, sup- 
pose it is double, what is that compared with 
the infinitely greater power you will require 
in the fixed one ?" 

Now, looking at the above assertions, any- 
one would really imagine I must have repre- 
sented the degree of saving by fuel, by large 
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stationary engines, in comparison with loco- 
motive engines, as only somewhere between 
one and two, whereas my words are, " and 
contrasting it with what is stated to he the 
effect of locomotive engines, we cannot but 
perceive that should means, by which large 
stationary engines could operate to move 
vehicles from one place to another, he de- 
viseil, a bushel of coals would go so much 
farther than it can do in locomotive engines, 
that the mere expense of transmission might 
not be much more than one-tenth what it 
would be by locomotive engines." — -Ktrfe 
*4ppenduc. 

Nor are you free from liability to censure in 
saying "equally unsatisfactoryisheiohisstnte- 
ment of an air pump, eleven feet in diameter, 
which can exhaust 22,000 cubic feet of air 
per minute — he does not tell us where it is, i 
nor what power is used to work it ;" for had f 
you but taken one hundredth part of the / 
pains to examine that you have to condemn, 
you would have discovered the locus quo, and 
seen that the air pumps / have in use^ are 
ab«ve eleven feet in diameter; and capable 
of exhausting much more than 22,000 cubic 
feet per minute ! 

With accuracy bo wise superior to this, do 
you at page 29, observe, ** and Mr. Valiance 
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liimselt' says, that he is able with his single 
power to exhaust 60,000 cuhie feet per mi- 
nute, for which Mr. Couling requires the 
power of 105 horses." Now had you given 
the page w-Berethis is taken from, it is pos- 
sible I might be able to find it; as it is, I am 
obliged to reply, it is not in my pamphlet: 
" I do not find it; 'tis not in the bond." 

Also do you say at page 68, " Mr. Vallance 
cannot be blind as to the actual power of his 
model, and he can only deduce from the facts 
which that gives* what can be done on a large 
scale ; and with these facts staring him in the 
face, can he say that goods may be moved at 
a cost of material of only the 25th part of a 
farthing per mile ; or to make this more intel- 
ligible, that 100 tons may he transported 
through his proposed tunnel, between Brigh- 
ton and Shoreham, supposing the length six 
miles, at a cost of sixpence." 

Now to this I have to reply, not merely that 
I say no such thing; but also, that the lowest 
sum I do specify as the necessary charge for 
conveyance, is three hundred times greater 
than this assertion : in other words, the lowest 
charge I mention for carrying goods between 
Brighton and Shoreham, will, on 100 tonS) 
amount to £7 10s., instead of the sixpence you 
state ; while the very leaf whereon I say this 
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adverts to charges, one third (and even twicef 
greater ! 

You may, therefore, well be, as at page 54 
you say you are, '* utterly at a loss to conceive 
upon what calculation, and from what data 
Mr. Vallance has come to the conclusion, foV 
lowed by the Chevalier Couling, that goods 
may be conveyed at scarcely any expense ;" 
for certainly neither Sir William Couling nor 
myself ever came to any such conclusion, our 
reference (aud indeed our words) being to the 
mere expense of power, and not to the aggre- 
grate expense of carriage,^ which I conceived 
sufficiently indicated by separating the two, 
and confining the expense of power to the 
ttoenty-Jiftli part of a farthing per ton per 
mile," whilst I state, that " the price of car- 
riage from Shoreham to Brighton, might be 
reduced from more than one shilling, to three- 
pence per ton per mile." And yet, after 
maligning my object, and thus misrepresent- 
ing my statements, do you exclaim, '■ in 
what I have said, I have been anxious to avoid 
giving Mr. Vallance any cause for being 
offended." 



'" The expense of coiivevance is compounded of ihe ori- 
ginal cost or the nieiina which are employed, thu cost of the 
repairs to which it is liable, the expense of Iranspoi-tiiit; the 
arlides, or overciuiiiug the rcBiatances lo whicli tlieirmolioii 
is exposed, and tlie cost of loading and iinlondi[ig the same." — 
Palmer's Observations on Rail-iraiis. 



Rxiilting in the success of his machina- 
tions, Glo'ster says of himself, " I do the 
wrong, yet first begin to brawl ;" and as 
I cannot conceive but that my having sent 
yoii a copy of my pamphlet; secondly, most 
readily complied with your request to see 
my practical illustration ; and thirdly, not 
been duAcient in the urbanity due to every 
gentleman at the two public meetings — 
at least those witnesses to whom I have ap- 
pealed, assure me so; and I never saw you 
but these three times — as I do not perceive but 
that deportment of this kind, ought to render 
me free from any charge of want of courtesy, 
1 cannot but apply to your observation, ** I 
endeavour to keep my language within boonds; 
for though 1 do not feel that I am indebted to 
Mr. Vnltaitco for any courtesy, I would fun 
shew it him," the observation which Glo'ster 
applies to bis own conduct towards those he 
tiyurt^. Out to resume: — 

Your asseveration, at page 3a, **for] do 
aHMurv yoH. Sir, these dUKeuhies aecutoulate 
wuutterlulty upim ray hands as I proceed," 
iitdurt^ii me U> su)Q{e»t less etronomy of aritb- 
nM>tWs the uext iIuk- you take up aay qoes- 
X\on of this nature ; lor had you eoosuhed 
your ut\tUlpUe«iVMft~t«Ue« ^ami would ha.w 
hMm( y\wr s^unukws ** I ihiak U uii^ be 
Uetuontiirwte«l what power uti^t be 




sary," true to a degree that would have 
ailmitted even of a Bchool-boy telling you that 
my statement, at page 31, is sufficiently accu- 
rate to be depended on, as to the loss of power 
which would take place in consequence of the 
space I purpose leaving between what will 
serve as ** piston" to the carriage, and the 
tunnel. In the practical illustration I have 
in operation, this space or crevice is pur- 
posely above an inch wide ; and equal, in the 
whole, to an aperture of nearly three square 
feet : yet does it not prevent the carriage, 
with eight or ten people in it, from springing 
forward to the impulse of the air pumps with 
a readiness I did not expect, and was surprised 
at. You may, therefore, allow yourself the 
satisfaction of dismissing the doubt you so 
kindly express on this particular at page 35. 

The points you next doubt upon — " how 
passengers and goods may be taken up and 
set down," and " during the process of ex- 
haustion how long would It be before the air 
becomes equalised," the effect which the state 
of the weather, showers of rain, sunshine,' and 
the other " many extraordinary circuni- 

' The niiture of these " extroorclinary circumstances" recalls 
to my recollection, aa not inapplicable to your criticism, 
" While aome aver ihat ull this clatter 
la nothing but a moonakine matter." 
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stances you mention would have, I shall no 
further notice than to say, I pledge myself to 
be prepared on all these points to the satis- 
faction of every one, as soon as the comple- 
tion of the tunnel between Brighton and 
Shoreham renders it necessary they should 
be ready. But that the whole of the sugges- 
tions you have so kindly offered may not be 
lost, I have already given directions for the 
preparation of twelve gross of tinder boxes, 
as a precautionary measure againstthat *'most 
dreadful eituation" you advert tu in page 50 : 
on the whole of which is to be inscribed " Pro- 
vided at the suggestion of Moses Rjcard o. 
Esq." that every one may know to whom tJiey 
are indebted for so profound a precautionary 
measure against a light going out. 

True to the system of mis-statement with 
which you set out, at page 42, adverting to 
the ultimate application of the principle which 
I have supposed — the rapid concentration of 
troops on any threatened point — shutting your 
eyes to the self-evident expedient of sending 
off load after load as they march up and get 
into the carriages, you purposely create the 
difficulty of having all to send at one time, 
and in a string of carriages (as you say) four- 
teen miles long. As however this difficulty 
could have arisen no where excepting in a 



if. 

head whoso object was to create them, I notice 
it, not to refute it in detail, for that would in- 
deed be useless, having no such proposition 
before the public ; but merely that my friends 
may see I have not stated any thing impos- 
sible, even in this climax of my presumption. 

Yon say that it is " physically impossible to 
move 100,000 men simultaneously by atmos- 
pheric pressure in a tunnel of that dimension." 
It will be admitted by every one that 100,000 
men will not weigh so much as 10,000 tons. A 
weight of 10,000 tons is equal to 22,400,0001bs. 
22,400,0001bs. divided by 200 (the proportion 
of power necessary on a horizontal railway 
when the carriage-wheels are only 34 inches 
diameter) gives 112,0001bs. as the pressure 
required to move 10,000 tons ; and 1 12,000lbs. 
divided by the area of the tunnel, gives rather 
more than half a vacuum as the degree of 
exhaustion necessary to move that weight, at 
whatever rate the air is pumped out of the 
tunnel. 

But though I have adverted to wheels of 
only thirty-four inches diameter, and with 
which a two-hundredth is the measure of the 
power required to move any weight, to shew 
that even under the most unfavourable cir- 
cumstances, your statement as to "physical 
impossibility" is erroneous ;" yet do I not 




mean to omit the importiiiit and exclusive 
advantage arising from the very high wheels 
which the nature of the tunnel will admit of 
heing used. And as this will diminish the 
moving power, and consequently the degree 
of exhaustion to one-fourth of what I have 
stated, only one-eighth of a vacuum will be 
necessary, which would sink the barometer 
from above very dry to below xtormy: a 
degree of rarefaction in which we could exist 
without diflReuIty, or being all " hors de com- 
bat," as you so facetiously imagine, even were 
we, as you most erroneously suppose us to 
be, exposed to it. 
/ At page 45, you say, " I am persuaded that 
I the power necessary to be provided would 
I exceed not only that of all the engines in this 
j country, but the whole world." 

The aggregate power of the steam-engines 
in this country, is considered to be equal to 
that of above 200,000 horses ; and in an 
address delivered by M. Dupin at Paris, in 
1824, he stated that the steam-engines 
throughout the whole world do not represent 
a power superior to that of 400,000 horses. 
Now, calculating from the datum wfiicK"" 
Tredgold's investigations and experiments, 
and Wood's practice, have established, " that 
the moving force is inversely proportional to 
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the diameter of the wheels," (those I pro- 
pose using heing H. 3 feet) the necessary 
power for moving 100,000 men at the rate of 
100 miles an hour, would not (independent of 
the friction of the air) exceed 10,000 horses j 
an amount that will leave 190,000 horses' 
power unappropriated in England alonei 
And even were the ease to he as Sir Wni. 
Couling has supposed, that the friction of the 
air were to increase this power ten times, still 
should we have a surplus power of 100,000 
horses. 

But were the case to be really as you state, 
what has this to do with the merit of the pro- 
position I do make? in comparison with 
whicli, what you so erroneously state me to 
propose, is indeed, as you say, " Mount 
^tna to a Mole-hill." The same argument 
might have been used with equal justice 
against the first canals coacli, or steam-vessel ; 
that propositions for neither of these were to 
be entertained because the general accommo- 
dation would require more canals, coaches, 
and steam vessels, than happened to be at 
that time in the whole world : they were 
found to be profitable and hands enough 
were found to make them. So I apprehend 
will the result be with regard to power for 
the question before us, whenever its advaa- 
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luges shall be proved by actual practice be- 
tween Brighton and Shorehain. To a " lover 
of scieDce" it ought to be rather gronnd for 
congratulation than ridicule; more partacn- 
larlj- as relates to the ** operatives" who ex- 
perience the benefit of j-our lectures at the 
ISIechanics' Institution ; in reference to the 
additional occupation it would afford to arti- 
sans and the labouring classes. 

It is observed by a writer on prefudiee^ that 
it is 

" Too mocfa For uit ooe to bosst 

The rigbl m trery nmtcst i if in omkl' 

Yet with an inveteracy of the "mental eye," 
for whicfa I do not envy yon ; it appears as if 
you were determined to perceive nothing bat 
what deserves reprobation in all that I have 
attempted to do. As soon as I became cob- 
vinced that it was possible to convey o«r- 
selres so much faster than we now can do, as 
the prioeiple I advocate will admit o^ I s»w 
that it was essential to the operation of that 
jmnciple^ that a me^Ln of communication inde- 
pendent of. and more rapid than itself, should 
be arraoged to operate simultaneoosly with 
it. For this purpose I inventeil the mode of 
telegraphic communieatiuo desori1>ed in the 
last set-tiou of my treatise on Insular Detenee; 
wbich, let it ^rvcv inefficient as it may, at 





least appears to possess an important atlvan 
tage over all present methods of telegraphic 
communication, from being equally etHcient 
at those times when they are useless; — in 
foggy days and at night that is ; and from the 
impenetrable secrecy, and greater extent of 
its communications. 

Forgetting however that even " a fool may 
now and then be right by chance," you treat 
this proposition as you do the other ; and 
notwithstanding that I describe the principle 
as applied to Brighton and Shorehani so 
specifically as for those places to be named 
sixteen times in the section, yet do you first 
represent me as proposing its application On 
lines from ten to twenty times longer, and 
then conclude by attempting to put it down 
by a ridiculous comparison instead of by 
argument ; arraying all the objections which 
the candid examination I endeavour to give 
the subject, puts into your han<ls, and then 
evincing the fairness of your criticism by so 
entirely omitting to notice ray replies to those 
objections, that your readers not only can 
have no idea that they are already answered,, 
but must also suppose that they cannot be 
replied to. Unfortunately however for the 
credit of your investigation, the length to 
which I have proposed the application of the 
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principle, not being so great by half as that 
of a continuous line of pipe through which we 
already force water by operating on it at one 
end, in a way which is, in effect, the same as 
what I propose as to this mode of telegraphic 
eominunication, it is at least certain that 
there is nothing impossible in the principle ; 
and only the contempt with which yon have 
passed over the details, and consequently 
not perceived how difficulties of execution 
may be guarded against, can have made 
you say what you do say against it, since 
the description I have given, points out 
very fully how the whole of the causes of 
derangement you mention may be guarded 
against. 

With a wilfulness at which, under the 
present state of the railway question, we 
may be surprised, you say, '' in drawing a 
parallel between this tunnel and a railway, 
we shall find that all the advantages will be 
on the side of the latter." Had this been 
written two or three years ago, there might 
have been some excuse for it, owing to its not 
then having been proved how baseless was 
the railway mania that prevailed. But with 
one of their most efficient advocates, and who 
states himself to have had daily opportunity 
of wltnesoing their performance for nearly 
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eleven years, (Wood) saying, " It is far from 
my wish to promulgate to the world that the 
ridiculous expectations, or rather professions, 
of the enthusiastic speeulist will be realised, 
and that we shall see them (locomotive 
engines) travelling at the rate of twelve, 
sixteen, eighteen, or twenty miles an hour 
(on railways) : nothing could do more harm 
towards their adoption or general improve- 
ment, than the promulgation of such non- 
sense." With Tredgold (who is also their 
professed advocate) expressing himself to the 
same effect ; — with Palmer, totally silent as to 
any rate exceeding two and a-half miles an 
hour ; — and with a fourth writer, who inves- 
tigated, with the most anxious desire, to come 
to a correct conclusion on the suhject, stating 
positively that " there is no instance of any 
locomotive engine having (regularly and as a 
constant rate) travelled faster than, if so fast 
as, six miles an hour" — with those who have 
most investigated the suhject pronouncing 
thus upon it ; and with the operation of the 
Stockton and Darlington railway' confirming 

' When Sir William Coiiling was here examining my prac- 
tical illustration, he toW me Ihiit he had inspected the Stockton 
and Darlington railway, and witnessed the cETect of the loco- 
m olive engines upon it) — that as related to convenience of 
transmission and reduction of the expense of transit, it 
answered very well ; but that it did not, nor ever could answer 



these opinions, I am at a loss to conceive 
how, even with the aid of that profound com- 
pilation, " Nicholson's Operative Mechanic," 
you can screen yourself from the charge of 
the veriest ignorance, when you say, (page 62) 
** I do not know why we should limit our 
speed any more on a railway than in a tunnel; 
there is a limit to that of a horse, but not to 
a locomotive engine ; and if it he desirable, 
which I very much question, that we should 
move along with this immense velocity, it i* 
perfectly practicable on a rati roadT' 

Now had your competence borne any com- 
parison with your presumption, you would 
have seen that for reasons such as are ad- 
verted to in the extract from a pamphlet on 
railways, published between two and three 
years ago, (vide appendix B), the actual state 
of the ease is the very reverse of what you 
describe, the limit to the speed at which a 

as a route for persons in preference 10 stiige-conchea ; in that 
the av(;rage speed of the locomotive engines was but little 
faster than be could walk : oud at the very time of his inapec- 
tion, was a delay of some hours occasioned by ihe far from 
uncommon occurrence of the wheels of the locomotive engine 
having run over the rails, and drawn five of its train of wag- 
gons off also; a circumstance which occurs much more fre- 
(juentty when the waggons are drawn by engines than when 
drawn by horses ; which always stops up the rood fur the time ; 
andwhich, in theinstance Sir W.C. saw, could beremedieil only 
by taking that part of the railway up to admit of the engine 
being replaced on the line. 
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k>comotive engine can go being less, and that 
too materially, than the rate at which horses 
will draw us ; and from the liability to upset 
which must attach to every vehicle of from fire 
to, ten tons weight, which moves rapidly on a 
track in which it is not prevented from upset- 
ting, (as would be thp carriages in the tunnel, 
owing to the top of it keeping them down, 
and rendering their turning over impossible^ — 
owing to this, locomotive engines cannot, oa 
an open railway, ever be driven so fast as 
horses will draw us ; though in a covered one 
they might : a circumstance which will serve 
to insure those who advance money for what 
I propose between Brighton and Shoreham, 
against that money ever being lost; since 
were the tunnel entirely to fail as relates to 
pneumatic transmission, or propulsion by the 
pressure of the atmosphere, still would the 
work be efficient as a railway, on which 
goods might be drawn several times faster 
and more cheaply than they could in any 
other railway. 



n road, the great resistance at the surface 
of the wheels, and the force of the moving power, tend to 
keep the carriage from upsetting ; but on a railway, the smatl- 
aeaa of the moving' force, anil little increase of resiatance to 
the wheel which takes the stress, render them insuHicient to 
balance the momentum the carriage requires by striking on an 
obstruction." —TredgoW. 
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It is possible, therefore, that your statement 
at page 63, as to locomotive engines convey- 
ing a hundred tons from Brighton to London 
in three hours, &c. &c. may be just worth the 
paper it wastes; and that your enquiry "why 
then should we abandon rail roads, the effect 
of which is so well known, and substitute the 
tunnel," may remain a memento of your wis- 
dom, and the depth of your research, till time 
consigns it to a gulph, which, deep as it is, 
it yet maybe doubted whether it can possibly 
be deeper, than the profundity you evince. 

Before I conclude, you observe, " I must 
take some notice of Air. Vallance's AVorking 
Model, upon the operation of which is founded 
those high encomiums which you and others 
have lavished upon that gentleman." 

In observing upon this, with the same ob- 
liquity of mental perception which is so 
evident throughout your whole investigation, 
you have seen only the bad, and overlooked 
all the good parts of the case — stating that 
*'upon this imperfect model he has founded 
the practicability of his plan ;" — that I can- 
not plead it is in a faulty state, nor possibly 
expect upon a large scale to make it as per- 
fect as this, &c. &c. Now though not only 
not blind to the defects of this practical illus- 
tration of the principle of transmission I have 
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proposed, but also more sensible of them thart 
any one else can possibly be, owing to tbe 
way in which thej have been forced on my 
notice — though thus aware of its defects,, yet 
do'I, notwithstanding, expect, and that too 
with a confidence which would lead me to 
stake my life on it, were such a proof neces- 
sary, of iny own conviction to make it upon 
a large scale, not only "as perfect as this," 
but very much more perfect; owing, as 
well to the nature of the ease, as to the' 
experience I have derived from the operation 
of this. 

Tn reducing a theory to practice, it is fre- 
quently found that it can be much better done 
on the large, than on the small scale. For 
proofs of this, I advert to the working 
models of steam engines made by philoso- 
phical instrumental makers : which require a 
nicety of execution as superior to that of the 
practical steaui engine, as the woi'k of the 
watchmaker is superior to that of the mill- 
wright; for it is well known, that according 
to the magnitude of a steam engine, are 
leaks, and other defects of execution, more 
or less important; an untight joint, which 
would render a small one inoperative, acting' 
only as a trivial impediment to a large one 
So is it with chronometers ; an inaccuracy of j 
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execution, which would actually prevent a 
watch from going at all, being quite unim- 
portant in a church clock. 

And so it is as relates to pneumatic appa- 
ratus ; for different as it is from the general 
opinion, in consequence of no one having 
operated on so large a scale before, yet is it 
the case, that the larger the scale on which 
pneumatic experiments are made, the easier 
is the execution provided proportion of parts 
be properly observed ; and the means com- 
mensurate with the end. 

Owing to the novelty of the operation, I 
deemed it advisable, when I had decided on 
demonstrating the practicubility of my pro- 
position on a scale capable of carrying persons 
and goods ; and which should reply to ob- 
jections that would be urged as to the power 
of exhaustion, the proportion and effect of 
the vacuum, &c. &c., by admitting of the 
querists convincing themselves, from actually 
experiencing the operation of the principle — I 
deemed it advisable to get the work con- 
structed by practical engineers of the highest 
name and reputation. 

To my great surprise, hoivever, they de- 
clined to have any thing to do with it, on the 
ground of "impossibility;" and with motives 
the most friendly towards me (and most 





Iionorable as relates to themselves), retiisingv 
because they would not derive profit from 
undertaking an experiment which they were 
satisfied it was impossible should succeed, 
even as an experiment. 

In consequence of this repulse as to the 
course I wished to take ; and thut too Dot 
from one or two, but from several — I was 
obliged to have it executed under my own 
directions. In the course of this execution, I 
found, as I had expected to find, but had 
vainly attempted to cause them to see I 
should find, that the magnitude of the scale 
of operation, when the means to be made use 
of were properly adapted to the end, instead 
of increasing^ most materially decreased the 
difficulties of execution ; and strange as it 
may appear, and unexpected as it was by 
me, the principle was actually proved, and 
persons conveyed by its ojMiration, before my 
air pumps (of 12 feet 6 diameter) were 
finished ; and when the (otherwise open) tops 
of them were covered with nothing but half- 
inch boards laid over them ; as a carpenter 
would lay the floor of a room ; and that too 
without the boards being even nailed down ; 
and when there were between some of them 
crevices through which you might thrust youp 
hand. I entertained no idea of their giving; 
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motion to the carriaj^e in this state ; having 
them set to work, solely to try how a certain 
part of their maehinery would act; as an 
artizan would offer any thing to the place it 
was intended for, to see how it would fit. 
.And similar do I find the case as relates to 
another circumstance. 
, We are enabled to see in the tunnel I have 
made, in consequence o f windows in it. A 
chance eireumstanre renders the mark these 
windows hold out, so irresistible a temptation 
to the idle boys of the neighbourhood, that 
every day some of them are broken by the 
stones these varlets fling. Yet does the air 
which rushes throu;.^h the holes thus made, so 
little derange the operation of the apparatus, 
that we never take the trouble to stop them 
till the experiment I may be trying is over, 
and the glazier consequently can repair at 
leisure. 

Defects, therefore, which would give rise 
to insuperable impediments had I tried the 
experiment on a small scale, are evidently 
(and solely in consequence of the magnitude 
of the scale) of no consequence. Now, simi- 
lar would the case be found, in rising from 
experiment on the scale of actual practice, to 
practice itself. 

The cylinder (or tunnel) I propose between 
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Brighton and Shorehain needs out, as reJates 
to diameter or size, be larger than the one I 
have in operation. The air-pumps 1 bare in 
use are large enough to exhaust one million 
cubic feet (about the contents of the pro- 
posed tunnel) in half-aa-hour; and they are 
capable of working under pressures nhieh 
.would move loads equal to those drawn by 
locomotive engines (thirty to fifty tons) at 
once : they are therefore fully practical. 

The information (or experience) I have 
gained, fiom operating with them in the 
tunnel I have in use, notwithstanding your 
sneer and assertion, that it "cap be no guide 
to me," is such that 1 would pledge myself to 
lay down a tunnel of tbe same diameter be- 
tween Brighton and Shoreham which should 
be equally air-tight as a new ship is water- 
tight ; that is, the leakages of which should 
be of no greater importance than are the 
leaks experienced in a new ship, and which 
should occasion no greater a proportionate 
waste of power than do the leaks incidental 
to every vessel. 

This tunnel 1 would engage should be suffi- 
ciently true to prevent tbe passage of any 
quantity of air that should prove at all im- 
portant, between it and the end or " piston" 
of the carriage or carriages that moved in it. 
Instead therefore of the case being as you 
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state it, that " I cannot' possibly expect, upoa 
a large scale, to make it as perfect as this," 
T know that I can make it much more per- 
fect." 

You, indeed, whose intuitive perceptions 
are so free from the leaven of error to which 
my humbler faculties are subject, might per- 
haps be able to make it just as well without 
the aid of that experience which operating on 
the practical scale, gives. But (even though 
it should be to my shame) I must acknowledge 
that I did not know so much before from 
theory alone, as theory and practice combined 
have taught me; and that I feel much more 
competent to the execution of the work be- 
tween Brighton and Shoreham now that I 
have their joint instruction, than I was before. 

It is true that with reference to the tunnel 
itself, there is but little improvement neces- 
sary; it being as tight as I could wish it for 
the purpose intended, and strong enough, 
weak as it seems in your opinion, to admit of 
above one thousand tons being moved in it at 
one time' But in respect to durability and 

' It is strong enough to bear a concentric |iressure of 
several pounils per square ioch. The area of ita diameter is 
equal lo 63B2 square inches : a. pressure of two pounds per 
iDch on this area would move above 1000 tons, even in the 
ratio of 1,2(X)lh being the power necessary ; while with wheels 
of the size the cylinder will admit of, nearly 3000 tons may be 
moved by that pressure. 
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the strength requisite id a structure ia which 
heavy goods are to be conveyed, not once, and 
in the way of experiment, but daily, and for 
many years, in these particulars it is evident 
important improvements may be made. 

The air pumps also, though large enough 
for the conveyance of goods between Brighton 
and Hhoreham, and capable of practical ap- 
plication to such a purpose for a short time, 
are yet not so constructed as would be neces- 
sary for purposes of durability ; so that much 
improvement would be made in this particu- 
lar. In the method of connecting them with 
the tunnel, important improvements might 
also be made. 

Ijightly as you hold the practical illustra- 
tion (or " working model," as you term it,) 
which I have in use, yet have I learned, and 
daily do I learn, much from its operation. 
Although fully aware, in constructing it, that 
it was desirable the valves and apertures 
through which the air would pass in its pas- 
sage to the pumps, should be as large as pos- 
sible, yet did I not expect but that a diameter 
one-half that of the tunnel, would have been 
sufficient; as I knew that no velocity above 
a few miles an hour could be attained in it: 
and as it was very inconvenient to have them 
larger, they were made only one-half the 
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illiimeter of the tiinnel. Bnt I find that the 
I'flbct H-hii'h the increase of velocity this 
<H*i*Hhioiit) in the uir, absorbs power to a de- 
(frt'p wliifb renders necessary valves of a 
dinVrent Itind for the proposed tunnel between 
IVrlKhion anil Hhorehain ; and which should 
nci'HPilon nu j^reater velocity in the air when 
|i»lNlnH' through them, than when moving 
tihiit^; tht* (iinncl. 

Ill |h«< Mollw yoii have taken of what you 
liTMt " Mr. \'»llancH>'8 working model," true 
III thri'i»i»'<'lt Hliieh misleads yoti througrhsat^ 
yiiltdiM'in yotinielt'quite competent to condemn 
hiint lidiilllvo (len-eption atone; and it being 
lll)|HuaUdt> llint yiMi ran be mistaken, you issne 
ytitir Mitl lUH'ordlngly. Hut had you examiDed, 
lill'vltniBly to ihu* (NMumittins; yourself, you 
tidtthl liHvi' loftrurd that though it be true 
thitt »MHt'll hmmn' |H»wi'r is necessary to move 
ItlltOHlt'tHKit t» Itio tiinnol by the operation of 
llllt «lfi *hn« b> riM^ulsito merolT to draw or 
\\m\\ II tui t\\f iitU^ny. >-rl does the loss of 
iiimvr »i^Im^ IW^iti otirtnnn!tlHi)res that are ex- 
It (tU|t|(Uii I «»»* Wbb^* would ni>t apply to any 
(M'ttliUwl m^tll»'«rtlU«» ol'tho |\rtnci)dc 

\\v tt iU(W««a *«f t^lf^ilAtMn you deem con- 
litttdivtVt htt( uUtt nu m^Htracy by no means 
|i\lU|OtitS VMM •*)» " * «w> ^xftainly oo* ov^r- 
IrtMUH «(***« * AMWW^ lK«( « |t«%«v>r f<|aal to 
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three horses is exerted : so ia this tunnel witA 
no extra JHction, perfectly straight, perfectly 
level, no risings or turnings, and of only 150 
feet length, or 140 feet, on which the carriage 
moves, a power of three horses is required to 
impel half a ton forward, at the rate of two 
miles an hour ; and of this 4-lOths is required 
to withdraw the air, and 1-lOth the load; or 
somewhat about lOOlbs. to move half a ton !"' 



' Yourpowersof computation are tertainly of an inscrutable 
order, and eiitille you to the most distinguished office in the 
Exchequer of Baiataria. Independent of the accuracy exhi- 
bited by your estimate of the aaiount of the [iressure of the 
Bimospliere oD an area of lOO feet— iu your lucubration aa 
to the contents of the tank or canat your P.S. mentions — and 
yourequally accurate calculations aa to thegallonsof water the 
qwantity of steam you advert to would require — independent of 
these, Ihe general profundity of your powers of computatioa 
is astonishing. Scarcely any thing is more generally known 
among those who have any pretendons to the power of dis- 
criminatiou on such subjects as thb, than ihe number which 
expresses ihe power of ii horse ; it being nnw almost univer- 
sally received, that supposing a horse of average jKiwera to be 
constantly employed in raising a weight, the effect he produced 
would be equal only to about 150lbs. raised 220 feet for every 
minute he worked : and a horse's power is consequently ex- 
pressed by 150X220=33000, or thereabouts. Boulton and 
Watt express it by 32,000, Woolf by 36,00O; and indeed by oil 
who now write upon it (excepting Wood) it is expressed by some 
number larying from 3O,00O to 3P,000. I'almer pronounces 
it 33,000 ; Tredgold 33,333 (or Ig.OOO.OOO lbs. raised one foot 
in a day's work o f eight hou rs) ; Kut'Wooii only 24,640. 

Yet does your superior knowledge cause you to render your 
calculations (adverse to me as you mean them to be) just two ■ 
thirds less adverse than iliey would bchad you calculated from 





Now had you done yourself as well as me 
the justice of accepting the offer (indeed re- 
quest) I publicly made you, to examine my 
practical illustration, you might have seen, 
first, that though there are, as you say, two 
steam engines on the premises, y et one only 
and that of only one horse power, (a little 
condensing engine of six inch cylinder and 
18 inch stroke) is used to move the carriage 
— the engioe (an old second hand one) which 
[ first put up for the purpose, having proved 
so defective as to he capable of doing no more 
than work the pump which supplies the 
condensation water; nor is it used for any 
other purpose ; and but that the situation of 
the well renders it at present unavoidable, it 
would not be used even for that. 

Secondly, you would have seen that your 
expression " this tunnel with no extra frie- 
tioo," is indeed an unhappy one, to any person 
who has regard for accuracy of examination ; 
there being, in comparison with the power, 
a hundred times more friction as relates to 
" this tunnel," than would be the case in prac- 
tice. — Strange as you may deem this asser- 
tion, yet is it true. The air pumps 1 use are 

« corrwct datum as relalea to" what a horse can do ; the state- 
ment of hia power which you ha^e given at page 24. iKing 
two-thirds greater than it ought to be. 
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three in number ; and capable of exhausting - 
40,000 cubic feet a minute ; or say one 
million cubic feet (the contents of a tunnel 
eight feet diameter, extending from Brighton 
to Shoreham Harbour) in half an hour. They 
are strong enough to produce a pressure equal 
to above one eighth of an inch of mercury 
on every square inch of surface the end (or 
piston) of the carriage exposes to the action 
of the air. A pressure equal to an eighth of 
an inch of mercury, would move thirty-five 
tons at one time in the tunnel, even were the 
wheels of the carriages only thirty-four inches 
high, while the height these wheels will ac- 
tually be, may admit of such a pressure- 
moving three times that amount. 

The weight of the moving part (or as it 
may be termed "piston") of each of these 
pumps is about a ton, and their friction is 
very considerable, independent of the friction 
of the machinery by which they are driveir^r 
yet are they, all three, set in motion by a 
little one horse steam engine; which bears 
no proportion in point of size, with the bulky 
and ponderous masses it moves; and whiclt„ 
no one who did not actually witness it, could 
conceive capable of working them. 

But this is not the only disadvantage which 
this practical illustration " with oo extra 
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friction" labors under. In sopposiog' the 
principle applied practically, steam en^nes 
and air pumps at each end of the tunnel are 
Deeessary ; to admit of conveyance either 
way. Now had I resorted to this expedient, 
to prove that a vehicle could be moved thus 
in my practical illustration, I must have been 
at much greater expence than 1 could afford. 
As a matter of economy, therefore, I made 
one steam engine and set of air pumps answer 
my purpose, by applying to the tunnel a pipe 
and valves, which have a similar operation 
and effect to the eduetioo pipe and valves of 
a steam engine. 

But this expedient, thon^ quite to my pur- 
pose as relates to eeonomy^ is decidedly ad- 
verse with regard to effect ; from the great 
extrajriction it occasions, owing to the number 
of angles the air is obliged to make, and the 
way in which it becomes, as it were, wire- 
drawn, in consequence of it, in its passage to 
thepumps. Theeffect of these counteractives, 
with that of the velocity with which the air 
rushes through the valve apertures, (many 
times greater tban that at which it moves io 
the tunnel), is such as to render the pressure 
on the pumps several times greater than what 
takes place against the carriage ; the degree 
of exhaustion requisite to move the carriage 





at the time the Committee were riding in it, 
being scarcely enough to affect even a spirit 
guage (much less a mercurial one) while in 
this supplementary pipe, a guage was altered 
several tenths.' 

' When the members of the Committee experieDced 
the operation of the appnratiis, one of them brought wiib 
him a mountain barometer, that he might ascertain the 
degree of " vacuum" or exhaustion necci^sary 
the carriage. This barometer was accordingly suspenJ- 
in the part where the " vacuum" was to be produced, 
and the vernier adjusted with the greatest Bccumc]'. 
But to his surprise the degree of exhaustion was not auf- 
6cient to Jower the barometer. Being aware of this, I bad 
spirit guages previously prepared, one of which was fixed in 
the end of the carriage. But even (his guage, though nearly 
fifteen times moie sensitive than a mercurial guage, waa (per- 
manently) affected hardly enough to be visible. Yet with this 
circumstance, stated to you by myself, and with Sir U'illiam 
Couling's report, saying " the de^ee of exhaustion necessary 
to move a carriage, not being much more than the ten thou- 
sandth part of a vacuum : a diminution of density which would 
not lower the barometer so much as the two hundredth part 
of an inch," — with these things before you do you say the 
power necessary is " somewhat about lOOlbs. lo move half a 
Ion;" ten time$ more than is actually required to move 
that weight. 

You observe "by contemplating grand objects our ideas 
enlarge with them ; and I now write of lOO tons, 1000 horse 
power, and loo miles jier hour, as femiliarly and as readily as 
Mr. Vallance himself." Now, though not positive on the cir- 
cumstance, yet do 1 suspect whether the converse of this posi- 
tion may not also obtain ; ihe degree to which it has been 
forced on me to rectify and explain about a " vacuum" having 
given rise to a surmise whether any thing short of a pre- 
existing and (judging from appearances, it might be supposed) 
perfect " vacnum" in the pericranium of the critic, could 
have led to such mistakes on the subjec 



a 




i tu repot 



Never therefore was any one more unfor- 
tunate as relates to accuracy of investi^- 
tion than yoii are in saying " this tunnel, 
with no extra friction," the case being, not ooly 
that the first mover has, in proportion to its 
power, a hundred times more friction to over- 
come, as relates to the machinery and air- 
pumps, than would taite place in practice ; bat 
also than even this clo;^ is added to by a ma- 
nifold (j^reater exhaustion than is necessary to 
move the carriage. Yet, notwithstanding all 
theNc impediments, does a little engine, which 
is, in nppi'arance, only a working model on a 
large scale, (the purpose, by the way, for 
which it was made), prove the principle, by 
moving the carriage with six or eight people 
In it. And with all this do you exclaim " He 
cannot pluurl it is in a faulty state, nor can he 
expect on H larger scale to make it as perfect 
as this. Here, as in the case of all models, 
nil ordinary (ibstacles are kept out of the way ; 
und yet, from the operation of this, have a 
committee pronounced an opinion of its prac- 
ticability." 

" Wiser in his own conceit, than seven men 
who can each render a reason," is said of a 
class of character it is not necessary further 
to particularize ; and as the reason rendered 
on the part of the seven gentlemen nominated 
to report on my " working model" was, that 
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"your committee haveinspectedMr.Vallance's 
apparatus for the conveyance of passengers 
and goods by atmospheric pressure, and can 
bear testimony to the success of it ; having 
been repeatedly conveyed through the cylinder 
laid down by that gentlemen in Devonshire- 
place," it cannot be denied that they spoke 
from the evidence of their senses, and reported 
on what they had seen and experienced. 

But instead of imitating their caution, and 
examining prior to condemnation, you, assum- 
ing an infallibility of judgment in no wise 
surpassed by the Holy Father himself, ful- 
minate your anathema with a precipitation 
which is indeed pitiable; and not content 
with consigning me to the "limbo of fools," 
inform the public (with a self-compla- 
cency, on which I venture to offer my con- 
gratulations), not only that the gentleman to 
whom your letter is addressed, " was not 
very well acquainted with the subject," and 
that he acted as a first rate counsellor in 
pleading " the merits of a cause of which he 
knew little or nothing;" but also do you cen- 
sure the committee for pronouncing at all 
upon it ; although they express only a very 
qualified opinion upon what they have seen 
and experienced. Nor did they even venture 
to do this, uutil the conviction it produced 
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■ that I have 
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had been confirmed by the written opioionB 
of some of the most competent persons of the 
age being laid before them, concurring in the 
practicability of the measure to the fullest 
extent; and though, the restriction under 
which the most distinguished of these autho- 
rities favoured me with his calculations on 
the subject, deprived me of the benefits which 
would have resulted from being allowed pub- 
licly to state the result of the investigation 
he went into, still do you insinuate a charge 
of irregularity on the part of the committee 
for having alluded to the fact without declaring 
the name of the individual, notwithstanding 
the name had been declared by a personal 
friend of this authority at one of the public 
meetings, and that you had also been apprised 
of it by myself.' 

In adflition to this, and with a prescience 

■ Though I am not permitted to name the higher of theae 
authorities, 1 have it in my power to quote [he words of 
iinother. In a letter which Sir William Couling favoured me 
with (subsequently to hia inspection of the Stockton and Dar- 
lington railway), he says, " Having been selected by His 
Imperial Majesty, the late Emperor of Russia, to examine 
and report upon all the Inland communications in this Empire^ 
and having travelled for that purpose since July, 1824, nearly 
13,000 miles, I tnist I may be allowed, 'without presuming' 
loo much, to consider myself in some degree qualified to 
support your principle as far, very far superior to any other 
that I have seen, beard, or read of. " 
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that will immortalize, do you hold the ihi 
habitants up as the laughing stock of all 
other towns, for having countenanced a 
scheme "the most impracticable that was , 
ever undertaken." The degree to which this i 
may raise you in public estimation, I take not ' 
on myself to decide ; observing only, that if 
the profundity of your powers of computa^ 
tiori entitle yuii to an exalted post in the Ex- 
chequer ef Barataria, your powers of Iogi6 
merit ut least the Professor's chair.in the Uni- 
versity of that island. 

" If a man gives a false estimate of a per- 
son's character, he is accountable for all the 
losses which may be incurred by his having 
so misled opinion ; and if the law cannot 
reach an individual or a meeting for bearing 
the same testimony to au Invention, by which 
people may be influenced to risk, and after- 
wards to lose their property, the same moral 
wrong is done — if they do not render them- 
selves liable for their losses, they may justly 
incur their reproaches, and no one can say 
undeservedly." These are your own words: 
On them I have to comment. 

Without being just enough to take the 
trouble of examining whether the opinions 
you held were correct, jou have done m^ 
gross moral wron<; ; and though, as you say, 
the law cannot reach you for it, yet so satis- 





fied am I as to justice being done by the public, 
that I quote your ou-n words to Dr. Yates in 
reply ; and, in reference to myself, observe, 
1 do '* not feel myself the least humiliated." 
But us regards the public the case is mate- 
' rially different. 

" As long absence," observes the historian 
of America, "had not extinguished the af- 
fection which Columbus bore to his native 
country, he wished that it should reap the 
fruits of his labour and invention. With this 
view, he laid his scheme before the Senate of 
Genoa, and mailing his country the first tender 
of his services, oiFered to sail under the ban- 
ners of the Republic, in quest of the new 
regions which he expected to discover. But 
j they could form no just idea of the principles 
I on which he founded his hopes of success — 
I they inconsiderately rejected his proposal as 
I the dream of a chimerical project, and lost for 
1 ever the opportunity of restoring their Com- 
monweallh to its ancient splendour." 

Now similar to what the state of Genoa 
owed to those citizens by whom Columbus's 
\ proposal was despised and rejected, are your 
deseris from your country, so far as the will 
is equally criminal as the deed. To the ut- 
most of your power have you decried a prin- 
ciple, which if proved correct, and rendered 
practicable, will be much more beneficial, as 
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to the future weliare of our country, than air 
the gold and silver of Mexico and Peru would 
have been to Genoa. 

It was usual with our opposite neighbours 
thirty years since, to deem that such or such 
a man " had deserved well of his country." 
Whether you are thus deserving, the follow- 
ing comparison may perhaps assist to decide. 
An individual is led to believe that there is 
necessary only a peculiar combination of well 
known machinery we have the means of 
making to any extent, to possess us of an ad- 
vantage that will prove nationally important. 
With a devotion that may be unwise, but 
cannot be unworthy, he sacrifices his time 
and fortune to it. After *' years, long, though 
not very many," he succeeds in demonstrating 
his proposition; both theoretically and on the 
scale of practice. The effect this produces, 
causes a gentleman to whom the circumstances 
of the case are made known, to say, " If you 
can obtain the public guarantee of the town 
of Brighton, that you have your ])rinciple in 
actual operation there, on a scale capalde of 
carrying persons as well as goo<ls, so as to, 
secure me from any charge of attempting to 
mislead my friends; and a public expression 
of the opinion of the town in favor of the 
measure, as relates to an application of it 
between Brighton and Shorehani, I will ur 
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dertake to get capital found toput it in practice 
there ; but without a guarantee of this kind, 
which should most markedly distinguish this 
proposition from the late nefarious bubble 
companies of the Stock Exchange, I cannot 
attempt it ; though, if this guarantee be ob- 
tained, 1 am confident I can raise the money 
among my connections." This proposi,ti|Oft is 
agreed to; and the individual to whom it is 
proposed, comes to Brighton and solicits cer- 
tain gentlemen to favor him by experiencing 
the operation of his apparatus, and then 
taking such steps, as the effect of it shall 
dispose them to adopt. They accordingly 
meet for the purpose ; when the effect of what 
they experience is sufficient to induce them 
to sign a circular addressed to many of the 
inhabitants of Rrighton, requesting them to 
meet on the subject'- 

' Brighton. May 5, ISST- 
Sib, — ^The undeisigned having wiineased the Operation of 
B((^ Vfl^Ilnnce's Principle for Transmitting Persons and Gooils, 
by At"iOBpheric Pressure, anil believing (if what we have 
fleen on a fcale af Varda can be exiended to Miles) that it 
may be rendered very advojiiageous to the Town of Brighion, 
fyeg to solicit your attendance on Saiurdoy, 12th of May, at 
^he Old Ship, at 3 o'clock. 

T. «. KEMP, JOHN LASHMAR, 

PHILIP L. S'lORY, H. M. WAGNEK, 

DAVID SCOIT, J. S. M. ANDERSON, 

aHOMAS YATES, M.D. JOHN GLAI5YER, 
JOHN LAWRENCE, ISAAC BASS 
WM, KING, M.D. 
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In consequence of this a ineetintj^ took place, 
at which a Committee ivas nominated to in- 
spect and report upon the subject ; and the 
parties then adjourned for a week to give 
time for examination. At this adjourned 
Meeting you appeared, and owing to the ac- 
cident of being there something prior to the 
hour of attendance, a private conversation 
took place between the member of the com- 
mittee who was appointed to give in the 
report, yourself, and the originator of the 
subject to be reported on ; by the former of 
whom you are told, on giving him to under- 
stand you came to oppose, that the meeting 
about to assemble would consist of persons 
friendly to the measure, to consider how best 
to bring it publicly forward, and consequently 
that it was not the proper place to oppose it ; 
opportunity for which would be given when it 
was brought publicly forward. But as there 
was no wish to smuggle the subject through, 
both this gentleman, and the originator of 
the proposition, requested you v/ould attend 
the meeting ; and oppose or approve, as you 
thought best. You accordingly did attend, 
and spoke against it. But your opposition 
being solitary, the course recommended by 
the committee, — that of signing a requisition 
^ the High Constable, "to convene a Town 



meeting to take iiitu coDsideration the best 
means of furthering so important an object," 
was agreed tu, and a requisition signed ac- 
cordingly by every person in the room. 

The moment the business of the meeting 
was concludefl, you rose to leave the room ; 
when the originator of the proposition (whom 
the chairman had not permitted to reply to 
your opposition), personally requested you 
would witness the operation of his tunnel; 
but you declined it; leaving him, however, to 
understand, you would do su, before the pub- 
lic meeting took place. But you did not; 
and he not being one of those of whom it is 
said that ** su£ferance is the badge of all our 
tribe," nor disposed to 

" lieiid low and in » bondsman's key 
With 'baled brenih, and whispering humbleness" 
solicit your charitable construction, the town 
meeting took place without your having done 
him the justice of examining what you made 
your appearance there to condemn and op- 
pose. The result of that opposition it is no 
farther necessary to advert to than to state, 
it led you to write against the proposition ; 
as a measure, the Impossibility of which, was 
equalled only by its absurdity. 

Now whether you have been right in doing 
this, time will shew. Should it prove yuu 
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were right, It will he excused, that you^ 
conclusions are not according to the facts 
of the case ; and you will be applauded 
as one who decided justly, notwithstanding 
that he reasoned incorrectly. But if on the 
contrary, the proposition you have so posi- 
tively condemned, and the public trial of which 
you have attempted to prevent, should prove 
to be what the report sanctioned and adopted 
by the public meeting states it may, in the 
opioion of the committee, be, i.e., "attended 
with important advantages to this great 
mercantile nation," then will it be seen 
that the degree in which you have deserved 
well of your country, may possiblv rise little 
higher than that which marks the merit of 
those citizens of Genoa by whom Columbus 
was treated as a '* chimerical projector."' 



' " To think highly of ourselves in comparison with others ; 
to asBume by our own authority that preceilence which none is 
willing to grant, must (says Hawkesworth) be always invi- 
dious aad offensive. But [o rate our powers high in proportion 
to Ihiiigs, and imagine ourselves equal to great undertakings, 
while we leave others in possession of the same abilities, cannot 
with equal justice provoke censure." 1 (rust, therefore, it will 
not be imputed to me, thai in adverting to Columbus, 1 pre- 
sume to insinuate any pa.rallel between myself and him; all 
that r mean being, that as he felt himself equal to " things," 
before unatteuipied in n.-ivigation, so do I not despair of 
effecting improvements with respect to " Ihinfi," us relates to 
the facilitation of intercourse. In comparison with oihera 1 
know my inferiority ; but with reganl to " Ihtngi," I trust it 



Hamlet is made to say, 

■' Our indiscretions oft'times serve us well 

When our deep plots do fail ; and that ahould teach us 

There's a divinity that shujies our ends, 

KoQgh hew thorn how we will !" 

Owing to an incapability at which I was so 
annoyed, that I could have " divided myself 
and gone to buffets," I was unable so to reply 
to you at the public meeting, as to put yoU 
down in the way the weakness of your argu- 
ments would have admitted, by any one who 
was used to public spealcing. Fortunately, 
however, for me, the apparent triumph which 
my weakness as an advocate permitted you to 
obtain, has induced you to print as well as 
proclaim your sentiments; and I have, in 
consequence, the opportunity of writing that 
which I ought to have spoken : and though 
my diction is equally weak as was my attempt 
at public speaking, yet, as the strength of liiy 
case will make up for my weakness as a writer, 
I appeal publicly against your decision, with- 
out other fear as relates to the cause I attempt 



will not be deemed presumptuous to have such Tailh in the 
superiority of mind over matter, as causes me lo feel con Bdent 
that nil the difEculties of execution incident to what 1 propuse> 
need only to be attacked, (o prove equally siiperable as art and 
industry have rendered those which first opposed our passage 
3 the trackless deep, • 
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to advocate, than is confined to the degree lA 
which it will suffer fi-om my inefficiency. 

In concluding, it may be expedient to com- 
pare turnpike roads, railways, canals, and the 
method of pneumatic transmission I proposei 
Turnpike roads are lines of commiinicationj 
on which our persons may be conveyed at the i 
rate of ten miles an hour, for an expense of | 
about fire shillings per ton per mile ; and on 
which Tredgold states ** sixteen and a-half 
farthings per too per tilile, for expense of 
power and attendance," must be charged for 
the conveyance of goods ; since on a turnpike 
road " the greatest useful effect will not 
average more than three-fourths of a ton 
drawn eighteen miles by one horse in a day, 
or 13. 5 tons drawn one mile." 

At page 363 of the Quarterly Review fo^ 
March, 1825, it is said, " we have also a list 
of uail roads, (some tram-rails, others edge- 
rails ; some of cast, and others of wrought 
iron) containing upwards of five hundred 
miles ; and the general average, allowing them 
a double set of tracks, is, as near as possiblej 
four thousand pounds per mile ; but from the 
imperfections of these old roads, we may ex- 
tend the average to five thousand pounds pel' 
mile r and as Tredgold says, *' the average 
^!ost of a proper rail road, with a double set 
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of tracks, will not be less than five thousand 
pounds per mile," we may take it at that sum. 
But with reference to railways which are to 
answer the purpose of turnpike roads, the case 
is widely different. In the first prospectus of 
the Liverpool and Manchester railway, the 
estimate for the thirty miles it mentions is 
£510,000, or £17,000, per mile. In a second 
prospectus, published a year after, this esti- 
mate was raised to six hundred and thirty- 
five thousand pounds.' The expense of horse 
power only, on a level rail road, Tredgold 
states to be a half-penny per ton per mile ; 
and the day's work of a horse equal to one 
hundred and eight tons, drawn one mile. 

The expense of steam power (locomotive 
engines) vehicles and attendance, Tredgold 
estimates at about a half-penny per ton per 
mile, when going at the rate of six miles an 
hour, which he adverts to as an extreme 
velocity. 

The Quarterly Review for March, 1825, 
says, « we have before us a list of the esti- 
mates for no less than seventy-five canals, 
including those of the greatest and those of 
the least expense, and the general average is 
seven thousand nine hundred and forty-six 

' I quote this sum from memoiy, not Iiaviog the d.jcmnenl 
Mfore me. 
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pounds per mile; and as the estimated ex~ 
pense is generally very much exceeded, we 
may fairly set down the real cost as nine 
thousand pounds per mile." Tredgold says 
the average cost of a canal may be estimated 
at ten thousand pounds per mile ; and advert- 
ing to an estimate for the Liverpool and Man- 
chester rail road (twelve thousand pounds per 
mile), the Quarterly Review says, "the Union 
canal is stated to have cost just as much ; the 
Forth and Clyde twice as much ; the Regent's 
canal, we are afraid to say, how many times 
as much; and the Caledonian more than four 
times as much." 

The day's work of a horse on a canal, Tred- 
gold states to be " about twenty-two tons 
drawn twenty-three miles ; or five hundred 
and six tons drawn one mile ; which is about 
half a farthing per ton per mile, for power, 
without including additional uttendance, or 
wear and tear, and expense of boats." 

Owing to the proportion which the expense 
of the steam-engines, air-pumps, machinery, 
and other necessary works at each end, will 
bear to the expense of the line of tunnel, the 
principle I propose could not, on so short a 
line as between Brighton and Slioreham, be 
rendered effective for much less than £75,000: 
which, per mile, would be nearly as much 
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US the Liverpool and Manchester railway 
wlU cost. But on such a line as from 
London to Brighton, it might be done for 
£10,000 per mile. Calculating that the force 
of traction " is inversely proportional to the 
diameter of the wheels," the expense of power 
to move goods in the tunnel would be leu 
than "the twenty-fifth part of a farthing, 
per ton, per mile :" not one-tenth what it 
would be on canals ; nor one twentieth what 
it would be on rail roads by locomotive en- 
gines ; while in comparison with coach con-r 
veyance on turnpike roads, it would he hun- 
dreds of times cheaper, independent, both of 
the saving in time, and of being secure from 
the whole of the accidents to which road 
travelling is liable : it being alike impossible 
either to be overturned, run away with, driveD 
against any other carriage, or obstruction of 
any kind, or to break down so as to experience 
any ii\j{uriuiis concussion or accident. 

The whule of these advantages, however, 
liupurtant as they ape, dwindle into indlffer- 
t»nw M-hen contrastetl with the saving in time. 
'* Ask me for any thing else,*" was the reply 
of Huoitaiinrto to his l>euerals, when they ilo- 
•Ir^'tl tUne. " The element of which all things 
WW WHHp*wrti;" was another of his express 
»tft»w rwlaUvtt to Uuw; aud though the simUe 



may be more figuralive than accurate, yet !& 
it highly expressive of the value of time in 
reference to the acts of man. 

The tunnel I have, will admit of exhaustion 
to a degree that would give several inches of 
mercury : and should one be laid down to 
Shoreham, I will pledge ray credit on its bear- 
ing a proportion of vacuum that should lower 
the barometer twice as much : while, were we 
to make a tunnel of cast iron — which we most 
assuredly could do, if we chose — a proportion 
of vacuum might be obtained which should 
give many inches of mercury. I have been 
favoured with calculations by two of the 
highest scientific authorities of the day (inde- 
pendent of Sir William CouHng's) which shew 
that a degree of exhaustion equal to the sup- 
port of only one inch of mercury, would give 
a velocity of above one hundred miles an 
hour : and from the result of many observa- 
tions made by Rouse, Borda, Valz, Beaufoy, 
and others, to judge of the rates at which winds 
blow, as determined by instruments to mea- 
sure their force and velocity, we have reason 
to feel satisfied that praetice will beai- out 
theory in this particular. Now if it does, who 
can assign a limit to the rate at which we 
may cause ourselves to be conveyed, when 
practice shall (as in the ease of the ice boats 
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De Roos mentions) have given us the expe- 
rieoce necessary to " manage" the vehicles in 
the tunnel, under velocities such as the mind 
is involuntarily led to contemplate in connec- 
tion with the proposition. 

After shewing that respiration would not 
be at all affected by any velocity at which 
we might be conveyed, 1 observe that, ** the 
only limit we shall experience in point of 
velocity, will be that which the wheels of 
our vehicles will bear," and that " at what- 
ever late we can make wheels revolve on 
their axes, we certainly may cau^e our- 
selves to be conveyed." Commenting on this. 
Sir William Couling observes, " at whatever 
rate air can be pumped out of the cylinder, the 
vehicle will be carried forward, provided that 
velocity does not exceed the rate at which 
wheels can revolve on their axles without ig- 
■ nition : with reference to which it is to he 
observed, that the number of revolutions made 
by a carriage-wheel, depends on the size of 
that wheel, as well as on the motion of the ve- 
hicle. The fore-wheels of the coaches which 
travel with the greatest expedition, revolve, 
on an average about 100 times In a minute. 
One of the peculiar advantages of the method 
Mr. Vallance proposes is, that it admits of the 
wheels of the vehicles vvhich move in the 
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cylinder being several times lai'ger than the 
wheels of carriages which run on roads ; that 
is, from ten to twelve feet in diameter, or 
nearly four times as large as the fore-wheels 
of a coach. The same number of revolutions, 
therefore, which the fore-wheel of a coach 
makes in an hour, would move the vehicle in 
the cylinder forty miles ; and twice and a half 
that number of revolutions would give 100 
miles an hour. Now if a common coach- 
wheel, which moves under the disadvantages 
of being constantly exposed to all the clogging 
and impediments arising from the dust and 
dirt of the road, can revolve for hours toge- 
ther at the rate of 100 times a minute, 
without being greased, excepting at the end 
of its journey of perhaps 100 miles, it may 
fairly be presumed, that a wheel, which would 
be free not only from all dust and dirt, but 
also moving in a reservoir of oil, would revolve 
250 times in a minute without beating, even 
had we no such evidence as that referred to 
in page 36; but when that is taken into consi- 
deration, all anxiety with reference to the 
effect a velocity of 100 miles an hour would 
have on the axes of the wheels, may he dismiss- 
ed." Now if exhaustion to a degree that shall 
support an inch of mercury, will give us a mo- 
tive force of above 100 miles an hour, and if 
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wheels will revolve so fast without firing, w^ 
may feel confident that it will be possible to 
save at least half the time it now takes us to 
get from one place to another : while we have 
every reason to believe that the actual saving 
will be very much more than half. Half, 
however, will be enough to calculate on. 

In the debates on the Act for limiting the 
number of passengers a stage coach should 
carry, it was sEud, that there are daily 10,000 
persons travelling by stage coaches in Eng- 
land. Now assuming the practicability of 
this method of pneumatic conveyance — carry- 
ing our views a few years forward — and sup- 
posing 10,000 people to have half a day saved 
312 times a year, the aggregate saving would 
amount to 1,560,000 days labour for one man; 
or 156 days for 10,000 men ; and though the 
labour of those who travel by stage coaches, is 
not of that productive kind which would render 
this view of it correct as regards effect, still 
would the saving be far from unimportant^ 
even to the nation ; and as half is by do 
means the limit to which time might be econo- 
mised, while expence would also be reduced 
in a corresponding proportion. It may very 
justly be said, that the principle holds out 
advantages which we can no more estimate, 
than Smeaton, when he doubted that the steaoi 



engiue *' wouW never be generally introduced" 
could suppose, it would oae day be said of it, 
that it " had fought the battles of Europe 
against the French Revolution." So far 
therefore from doing as you recommend, that 
is, attempting wo more^ because only a little 
has yet been done, we have every reason to 
*' go on" and expect to " prosper." 

The theory is denied by no one. Its prac- 
ticability is proved on a scale that carries 
conviction to the mind of every one who has 
seen it except yourself; and as I am not aware 
that deeming myself equal to the completion 
of this " thing" while pages 44 and 86 of my 
pamphlet' prove that I " leave others in pos- 

' " It was the remark of one who well knew hnmaa nature 
that ' when the mind of niao has once conceived a great idea, 
it can scarcely be relinquished : it broods over that idea conti- 
nually } and one diificully being at Icnj^Ih .surmounted, a&brds 
encouragement to go on, in hopes that others may in like 
manner be overcome.' It will be admitted, that the faculties 
of Englisbmen are equally com|)rehensivc, and their minds to 
the full as aspiring, as those of their fellow-men ; and if it be 
also admitted, that the idea it has here (most feebly it i;^ true) 
been attempted to convey to them is worthy of their attention, 
there is little doubt but that the fifth revololion in our means 
of intercourse will be effected in a period very much shorter 
ihan that which has elapsed between the establishment of 
canals, and ilie laying down rail-ways. While revolved upon 
by a single mind, it might well, like a flower from which the 
genial rays of the fountain of vegetnble life were withheld by 
obscuring clouds, esist only as a bud. But let the clouds be 
removed, and the fosiering influence of the public intellect 




nefislon of the same abilities," renHers roe liable 
to ceniiire, I conclude my observations with 
thiH remark : that you prooounee it impossible, 
because you feel tliat to ,^011 it would be so ; 
while I pronounce it possible, because I know 
all that is wanting to render us equal to the 
execution of every particular is, to bestow on 
the subject the same <legree of attention which 
Watt gave to the steam engine, Arkwright 
to the cotton machinery, Brindsley to canals, 
llie neglected Winsor to the gas light prin- 
<(lple, or the equally neglected originator of 
of Htcain navigation to steam vessels, &e. I 
therefore urge its application to the convey- 
ance nTgoods between Brighton and Shoreham, 
because, in rendering it matter of profit there, 
we may also render it matter of instruction 
i\» to (hotte points relative to the conveyance 
t>f mir person!) — tlie velocity beyond which it 
will bp unplensnut, as well as unsafe, to suffer 
oumolvcs to tic carried, &c. &c- &c. which 
only the oxperienw gained from actual prac- 
tlii*i^ v«n tti(A>rni us upon. 

tn <>)(Mtitg lu) letter, it mar be permitted 
Hw to i\mKe \we, l^rsl, of a string of ioterro- 
IXtvtwU^ p\kt by « public eharat-ter of hi|^ 
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attainmeDts ; and 2dly, of matter I have made 
private use of before. It has been, and will, 
doubtless, again be, objected by many, that it 
must be *' impossible" that what I propose 
should succeed ; because, not having been 
educated, and bred up to such pursuits, I 
cannot know anything about them. Had 
Telford, or Rennie, or Itrunel, or any other 
first-rate man, originated the proposition, then, 
indeed, they might have had some faith in it! 
But for an unknown nobody to do such 
a thing, is of itself enough to prove that it 
cannot be worth attention. To casuists of this 
kind I would reply, by asking them — to whom 
are we indebted for the steam engine in its 
application to steam vessels, and locomotive 
purposes, as well as a first mover for machi- 
nery? Savary, its first inventor, was a miner. 
Newcomen and Beighton, its first improvers, 
were, one of tlicm a country blacksmith, and 
the other a plumber. To whom are wo 
indebted for our canals — for our nationally 
important cotton machinery — for the public 
application of the gas-light principle — for the 
system of rail-way transmission — for the 
hydrostatic press — and the other manifold 
Improvements, which have raised us to the 
station we fill ? Is it to men, who, at the 
times these improventents were first devised. 
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were of bigh name, and established reputa- 
tion ? Hear what one whose situation en- 
ables him to decide, says on the subject: — 

" What has been the means of raising our 
native country to that eminence in civiliza- 
tion, which renders her the admiration of the 
world ? Her improvements in the arts and 
sciences. From whom have those improve- 
ments chiefly sprung? From men who have 
emerged from the humbler walks of life. 
What wiis Sir Richard Arkwright; a man to 
whose genius this country is indebted for very 
much of its commercial prosperity; to whose 
improvements in the machinery for spiuniog 
cotton, we are indebted for being enabled to 
keep the cotton trade chiefly confined to our- 
selves. What, I say, was the great Ark- 
wright? A barber. Yet do we owe our 
proud superiority in this department of our 
national greatness to the unassisted efforts of 
Dick the barber. 

" Who was Ferguson ? A simple peasant; 
a man, who, wrapped in his plaid, passed the 
winter nights on the grouod in contemplating 
the Heavens; and who, by arranging his 
string of beads on the cold heath, at length 
completed a map of the stars, and raised him- 
self to the knowledge of our late Sovereign. 

** Who was Dr. Herschel, the discoverer of 
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so many important astronomical facts ? A 
boy who played the pipe and tabor in a foreign 

regimental band. Who was the great Watt? 
A mathematical instrument maker. 

" Who was Smeaton, the builder of the 
Eddystone lighthouse, and the first engineer 
of his day? An attorney,,. — 

** Who was the great Urindsley, whose ca- 
nals have given such an accession of power to 
our commerce, by the facilities of internal 
communication ? A country millwright. 

" Nicholson was a eabinlioy: and Hamadge, 
the best maker of reflecting telescopes in the 
world, was a cutler." 

With these instances, that individuals who 
were not educated for, nor regularly brougbt 
up to such purposes, have originated improve- 
ments that have proved nationally important, 
ought a proposition to be condemned, merely 
because it is made by one whose station is as 
bumble, as his name is unknown? 

*' The question is not ' Can we construct, lay 
down, and connect, cylinders of the requisite 
size, so as to render them efifective to the 
purpose contemplated ;' for our experience in 
casting and working iron renders that a cer- 
tainty, provided we choose to be at the expense 
of it. Nor is it, ' Can we construct air- 



pumps of snffitneDt size, to exhaust from this 
cylinder with the necessary rapidity," for that 
has long been done ; and it needs but multi- 
plying that instauRe, to give us whatever we 
may require in this particular. Neither is it 
• Can we construct a vehicle capable of mov- 
ing along in the cylinder;' for every one 
must see that is practicable. But it is ' Can 
we construct the cylinder of the cheap mate- 
rial clay, instead of the expensive material 
iron? 

** This is the real question ; and in ventur- 
ing to reply aflirmatively to it, a consideration 
or two, deprecative of the censure such pre- 
soraption must incur, maybe urged. 

** It has been the lot of too many to find, 
that in venturing to sny to the world * this, or 
that thing, which you conceive impossible, 1 
can accomplish," they have caused those who 
before perhaps deemeil them only fools, to 
look upon tbem as knaves, ^^'ere it not, that 
the doing it ini^ht be luiscoostrued into daring' 
to conceive a similarity between those illus- 
trious i>ersous, and the UDknoun imlivktual 
who r^-ters to them, the cases of Columbus, 
iialiWo, and even Newton, m^fat be ad«hiced 
ist thb p&rtWutar. 

"Wbeu, uearty a eentwr a^fv, Jooathan 
Hulb i>ropoMHl the tttt^tUkm of stMuu to t^~ 



vigation, what less than a fool was he consider- 
ed, notwithstanding that we, who see it both 
propel vessels, and draw loads, which in those 
days it was indeed ' impossible' to move, 
know that his proposition resulted from the 
superiority, instead of the inferiority of his 
intellect? Arkwright, for presuming to think 
he could better himself, by giving his atten- 
tion to the improvement of the cotton ma- 
chinery, instead of continuing to scrape chins, 
was all but deemed, by those whose guperior 
ivisdom saw the absurdity of his so doing, a 
fit subject for a straight waistcoat. The con- 
tempt, vilification, and caricaturing with 
which the gas-light principle was first met, we 
all know. And in venturing to say, that not- 
withstanding it may to others appear impos- 
sible, he who writes this is prepared to con- 
struct cylinders of burnt clay, (not brick) 
which shall be both air-tight and equal {o 
every requisite of the ease — in venturing to 
say this, he expects no other, than that the 
declaration will also be met with exclamations 
of • impossible ' and ' absurd.' 

"With respect to the multitude, these things 
will be but little regarded. But as even 
among those, whose practice and attainments 
ought to enable them to see reason to act 
difiereutly, there may be some, who will join 
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iiad greatly strengtheo tbis cry* it may be. 
well to advert to two cases, in which those 
of the greatest practical experience were so 
wrong, that, had their opinions been allowed 
to operate, we mig^ht have been at the bottom 
of the list of nations, instead of standing 
where wc do. 

'* At the meeting held to consider the pro- 
priety of erecting a monument to the late 
James Watt, it was stated by the son of the 
gentleman to whose co-operation Watt owed 
his success in business, that * At the period 
of the construction of the first steam engine 
upon his principle, at Soho, the intelligent 
and judicious Sraeaton, who had been invited 
to satisfy himself of the superior performance 
of the engine by his own experiments upon it, 
and had been convinced of its great supe- 
riority over Newcomen's. doubled the practi- 
pibiliiy of geUing the different parts executed 
wUh the reijfuisite precision, and augured, from, 
the extreme diffictdty of attaining this deside- 
ratum, that this potcerfid machine, in its im~ 
jtroved form, tcotild never be generally intro- 
duced. Such was, at that period, the low 
stale of the mechanic arts, as fully to justify 
hla opinion ; but n school of workmen in 
every relevant branch was speedily and sue- 
cesNfullv Instituted, and the forms and con- 
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struction of the machine, were perfected with 
a skill aud accuracy till then unknown in the 
execution of large machinery." 

" But this is not alL In Philip's History of 
Inland Navigation, it is stated, that when 
the first canal cut in England " was com- 
pleted as far as Barton, where the Irwell is 
navigable for large vessels, Mr. Brindsley pro- 
posed to carry it over that river, by an aque- 
duct, thirty-nine feet above the surface of the 
water in the river. This, however, being 
considered as a wild and extravagant project, 
he desired, in order to justify his opinion to- 
wards his noble employer, that the opinion of 
another engineer might be taken, believing 
that he could easily convince an intelligent per~ 
son of the practicability of the design. An 
engineer of eminenee was accordingly called, 
who, being conducted to the place where it 
was intended that the aqueduct should b^ 
made, ridiculed the attempt ; and when the 
height and dimensions were communicated to 
him, he exclaimed, ' I have often heard of 
castles in the air, -but never was shewn before 
where any of them were to he erected.' This 
unfavourable verdict did not deter the Duke 
from following the opinion of his own en- 
gineer. The aqueduct was immediately be- 
gun, and it was carried on with such rapidity 



an<l success, as astonished all those 
a lUtle before, thought it impossi 
within twelve months did the crew 
vitHsels nflvigating the Irwell, see the Duke's 
bai^en sailing over their heads, in the cfaaaod 
upborne by this ' castle in the air.'" 

*'Now had it happened that, because tlieae 
engineers, who were both (more particalarl^j 
Hineatim) men of great eminence, did not 
how the difficulties incident to the respei^Tv 
caves could be overcome, those wbo suppiH^ed 
Wait and Hrind».ley in their attempts, had 
wltbilrawn that support, because great names 
pronounced the objects they were aiming at 
** liupoKsiblc," — hud this happened, could tbm 
I'renident of the Board of Trade have had 
to say, " Mut 1 cannot help stating, that oa 
liKfkin^ huL'k to tlie contest in which we were 
tor the lant quarter of a century engaged, it 
fai not Uw much to say that we are mainly Id- 
d«bt«d to the new resources furnished us by 
Mr. Watt, for the manner in which we brought 
that contest to a conclusion ; or the First 
Lord of the Treasury been commanded b3r 
bin l^ajesty to state, "That he feels deeply 
sensible of the merits conferred on this coua- 
Iry, by the individual to whose memory we 
are now alioutto pay a tribute of respect and 
gratitude ; and that his Majesty is most anx^^ 
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ous to place his royal name at the head of the 
proposed subscription, for tho sum of £500." 

" And yet is there nothing one whit more 
difficult than (nor indeed ko difficult as) wliat 
BrindsleyandWattaecompIished,in the object 
here proposed. But even though there were, 
would that he any reason to despair of effect- 
ing it? There are others, beside liiin on 
whom has devolved the duty of advocating 
it, who see it practicable. And is it to be 
supposed, that their perceptions are more 
acute than those of their countrymen ? They 
but too deeply feel the contrary ; well know- 
ing, that if public attention could but he so 
turned to it, as to cause our men of science 
to give it consideration, difficulties would dis- 
appear as fogs from before the sun.'' 

The proportion in which future times shall 
acknowledge that the sun of your intellect 
contributed to disperse the clouds by which 
public perception on the subject is at present 
obscured, I leave to yourself to decide. 
I am, Sir, 
Your most obedient Servant, 

JOHNVALLANCB. 
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It may be as well to lake advantage of the necessity wbicb 
has been imposed on me, of rectifying mis -statements of one 
sort, to rectify those of anoiher description. For purposes 
of the basest kind, a well known character bas chosen to 
charge me nith pirating on idea broached some fifteen years 
ago, by a Mr. Medhuret. To set this question at rest, it 
will be only necessary to shew the difference between the 
two propositions. 

It appears, that in the year IS IS, Mr. Medhurst published 

a tract, recommending the transmission of persons and e;oo(ls 

. throngh a square tube, by a ir forced fnlo the tube as from a 

y_^_^r"^Ib^ffows, r.e.'by a pienum ; instead of by exTiaustitin 

/ or''' vaeavm. To this tract tie put his name as '' Patentee," 

notwithstanding that the records of the Court of Chancery 

prove he never had any patent for it. 

When I first took up the investigation, I knew not that it 
had ever been thonght upon by any one ; and the way in 
which the idea first presented itself to me, wa9_to operate_bj^ 
a glenum ; and force air in behind the vehicle, as from bel^ 
" Tows. But on entering into the carculations which became 
' necessary, as soon as I had ascertain eff'weTiad the means of 
rendering the princmle. practicable so far as related to the 

construction of the funn^ lh"e~aTr"purap3, and a tean 

to work them, I found that the frictionof the air^ would 
absorb power to a'degiee tEat would render t'^Ts'inethod of 
operation utterIy~mpr5c Eicab le. 

In <jon sequence olTTB IS, iTurnei] my thouglita to operating 
by a "vacuum," instead of a "plenum;" and lo rendering 
the atmo sphere ihe motive force, by exhausting from the tube_ 
instead orj^£i«g::wSrU; and as it was evHent, "that by 
arranging valves at every , t niip, "i- hnlf inilc . as experience 
directed, wfiieh the vehicle should open as it passed over 
them, air might be admitted where we pleased, and the 
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t, lherefere"Ue claim of ori- / 
' benefit may result from ope- | 
a vebide in a tunnel, b^ ftir J 
nlvjl^iaclaim the process, bml 



/moving power, as it were, renewed as uFlen iis ahouM lie ne- 
I cessary, insleail of oj)era.tiiiR only from Ihe end ; wbile the 
('Sect of exhausiiun was to dimimih iiisiefu) of increuse trie- 
lion; ns tlie>ie tilings were evident, I witi careful, both in mv 
[latent and my pamphlet, to disciaim any eiclti^ive riglit to the 
"method of operating b y a pleiiu iri ; or blowing ai r in behind 
the carriage. Mr. Me«hurst ha>, therefcn * 

ginaliiy of invention, to whatever benefit n 
rating by a plenum, or 
_ pumped IP behindjt ; a 
aUo proclSm that ii will liot 367 

Biif liiese are not the only dlatinction^ between my propU' 
sition and that of Mr. Medhiirst : the " arrangement without 
which the operation of the jirinciple would even be attetided 
with doubt, delay, and danger," that is, " the new mode of 
telegraphic communication, described in the laet section of 
the treatise ; which, being equally elficient during tlie most 
foggy weather and darkness, as in day-light and clear weather, 
wilt admit of instantaneous communication between those 
who direct operations at ekcli end ; so that nay thing it may 
be necessary should be known at one end, may be instantane' 
ously comnmnicated from the other, independent of the me- 
thod of conveyance itself," being a third divtinguishing 
feature. 

Blind, however, to all these things,' the notorious dealer 
in falsehood niid calumny to whom I have alluded, but whose 
name shall not Butly the page, has had the audacity tu charge 
me, by statements in the public pa])ers, and varioiia. (iro- 
spectuses (which I hold, and shall produce as evidence in the 
action I have been advised to couiinence against him) with 
pirating the idea. Brat from hims elf, an d the n, when he found 
that ground untenable to a degree which induced even him lo 
abandon it, from Mr. Medlmrsl. It became iiL'cessnrY , iher^- ^ 
fore^ lo point out th e d istinctjon b etween the ttyo proposi- 
tions ; aiid having iToneThaF," F^U advert lo the circum- 
stances, which cause me to say, that whatever benefit may 
arise from operating by a plenum, Mr. Medhurst will deserve 
the credit of it. 

"The rate at which a fluid will rush along a pipe, depends 
■^on the pressureoperatiog upon the fluid, and its friction 
against the pipe. The friction of a fluid against a pi|ie, iii- 
creases with the length of th_at pipe. Lei the velocity with 
whichafliiid wouH" riish"aon'g (he part of the pipe it first 
entered, be whut it might, proTidcd the pipe were long 



it le»t fqnaltj blind. 
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emmgh, fricti on n oulil increase auffidently to reduce this ?e=, ' / 
toci ty to alinftBt no thing . ~S circumstance wEich occurred 
some yt-ars ago, Ti' conclusive ou this particular. It is Cou 
well known, U) be at all alTecled in point of veracity, by an ^ 
inability to meniion either the exact time or place, that the ^. 
proprietor of an iron work in ^Vale8, had, some years ago, '** 
f>cca.<'iiin ta erect an additionnl furnaA at itie distance (re- 
collection slates) of about tliree- quarters of a n:ili! from his 
old ones, Tlie blast apparatus of these old works being large 
enough to supply this new furnace iu addition to the old ones, ff 
he conceivi'd it would prove much cheaper, if, instead of hav- ^^ft^^ 
ing jwwer and blast cylinders erected at the new work, he ^1^ 
were to lay a pipe Ironi the old ones, to convey to the new 
one the supcrtluiius blast. This he accordingly did ; and h9 
soon as the pipe was completed, set the apparatus going, to 
ascertain the strength of the blast he could thus apply to the 
new furnace. To his great surprise, however, no blast was 
produced ; a gentle current, which would not blow a candle 
out, being all that was jjerceptible. For a result so adverse 
to his expectation, he could account in no way, but by sup- 
posing that from accident or dei^ign, the pipe was stopped up. 
As the readiest way tit ascertain whether it was so, he put a 
cat in at one end, and blocked it up, leaving her In find her 
way to the other. 

" I'he pipe, though large enongli to allow her lo move for- 
ward, not admitting of her turning round, puss had no alter- 
native but that of seeking an exit atthe other end ; this she ac- 
cordingly did, and, contrary w his expectations, soon made 
her appearance there. Convinced by this, that there was no 
obstruction in the pipe, lie concludeil. that the disappointment 
he had eiperieuced arose froni the friction of the air against 
it ; and fiuUing that he could in no way obviate this difficulty, 
he was obliged lo throw the pipe aside, and be at the addi- 
tional expense of blast apparatus for his new furnace 

" Now, had tlie propoiition this treatise submits been, that 
we should convey ourselves throngh a cylinder such as baa 
been adverted to, by employing apparatus on the principle of 
blast fiirmices, to b low u s ilirougli, bj forcing air in behind / 
~UB; -1hF^ircii instance wincTThas jii'st been slated would^bcTafaT / 
~To that pnipoeiiion. But when, instead of being blown 
through, by nir forced in behind us, it is [jropribed to cause 
the air which is behind the vehicle to ooerale to p ush it for- / 
ward, in consemience of someTieing taken from before it, the ' 
case is widely diffeient. Air whicITTa forcea to move in a 
pipe, in conseiiuence of other air being Jriveh into that pipe 
b ehind it , operates as a \vcdgc, and opposes to the power 
whiclt moves it, resistance arising from becoming, as it were. 
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wedged apainst the pipe, thiniigh its whole length. But ak 
wiiicb, instead' of hvltigjofced to move by on impulse from 
behind, that wedges it against even the very end oFlh'e pipe 
it eaters at, is allowed to move, owing to some bein^ taken 
out from before it, instead of bein^ forced in behind it, 
becomes aStcted, a s any th ing from which o wed ge ia with- 
drawn is aSected ; that is, freedom of mo^on is allowed, and 
TTa parts play so much more freely, that friction is diminished 
instead of increased. The impediment woulil prove, there- 
fore, less important in this case than in the other, even were 
there DO method of allogetlier obviating it ; happily, how- 
ever, the means of doing this are in our power. Between 
driving a vehicle through the proposed cylinder by forcing 
, air in behind it, and according to the method which has been 
staled, t here is this difference, — that in the former case the 
impulM^aTKjjiven onTyWOm the end where Iba^ranrlng 
|>ovvet operates j while, in theTatter, "arranging valves, which 
should be opened by the vehicle tis it passed over them, 
would admit of that impulse being renewed at every hundred 
yatds, could it be necessary to do it so frequently. Let the 
friction of the air against Ihc pipe be what it may, tlierefore, 
a valve at every mile, or two mile«, oi five, or other number of 
miles, which (as may be done) should be opened by the 
vehicle as it passed along, and caused to remain open, till it 
(Ilie vehicle) had arrived at the next valve, would prevent any 
diminution of the velocity at which we niight be conveyed, 
that would prove important," 

Thia reasoning may be illustrated by a figure relating to an 
exptfimeDt Mr. Medhurst mentions. Air waa forced throug h 
a pipe 56 feet long , at the mle ot go mUes an hour ; under ■ 
pr easure which is equal to 3. S inches of water ; and as he 
states jireviouely, tiiat it retiuired u pressure which is equal to 
O. G inches of water to make air more at that rate through ft 
bole in the side of a vessel, there was consequently 1 . 6 inches 
greater pressure at that end of the pipe at which the air 
entered, than at the end from whence it issued. 

Now if the length of the pipe — the tenths of pressure Kt 
the entering — and those at the issuing end, be expressed hy 
two lines app r oximating each other, a s ahewn in th e mafg jn. 
it' may~be conceived how" ^' air which ia force^^o'move m a 
pipe in consequence of other air being driven into that pipe 
behind it operates as a wedge j and opposes la the power 
which moves it, resistance, arising from becoming as it were 
wedged against the pipe, through ita whole length." 

Since the length of these two lines, Iwars the same propor- 
tion it i hunii re dtha of an inch to 56 f eet, as the spaces between 
the ends ot them bear (m lentns of an inch) to 2. 2. inches 
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of vater, uid o. e inches irf wato-i' and if we t 
ihai Ibrciog air to more in this way, is in some d^ree analo- 
goafi to dravring an elastic, endieis rD|ie, the size of which 
should be eqnal to the larger end of the vlpe, through it, and 
out at the smaller end, ue mav fbrui some idea of the d^rce 
tn which power would be absorbed in operalio^ bv a |>leniuii. 
And Dot odI^ this j since reieraing the operation, and 
sDpposiag the rope to be drawn fTom the snialler to the hum 
tad, wiH also gtre ns sooie idea of the eSect of operating oj 
exhausiioD, or TacaatD ; and eaable as to conceire thai "air 
wbicfa is allowed lo move, owuu^ to some being takeo out 
from before it, instead of beinfi forced in behind it, becomes 
affected, as any thing from which a wedge is withdrawn, 'a 
affected ; that is, freedom of motion is allowed, and its paita 
phy ao mndi mote freely, that friction is diminisbed inatead 



Andaa eretv additional 56 feei (or doubling of its length) 
diu m^l be added to any pipe iliruni:h which air was forced 
as from bellows, would double the pre.-^ure, i t may ca aily b e 
co Bcriv ed that iDcreassd_fiJ!aJon would rTiii>u-"~ i?)rr«ttP.l g^ - 
dcnaation , and increased condensation again increased frictioD, 
till the effect becaote l ealis ed which Ibe pri>[»ric:or of tEe 
iron work*. fXppifeJMTil. 

Trom BOt being aware of this, the results Mr. Medhimt 
diaw'j arc erroneoos lo a d^ree which caoses him to state 
thai the density of the air would be increased only the 77th 
part ; whereas it would be douUtd ; and owing lo the pres- 
sure being eccentric instead of concentric, the tube, or 
" canal'' be |Htiposes, would be blowa to pieces ; while the 
power required would be Stty limes greater lliau he states. 
It is true, ihat his error is increased by calculating according 
to the nde of ampU fxroporlioa, after he has laid it down as 
an axiom thai " iu different d^;iees of relocily, the resistaitce 
by fiiciion will be as die a gaare of th^ ypl rirltyT" [ jy tl»> C 

Tatahty (lerrades the faaadatiDa as wdl as ihe super^bnctnre. 

Havi ng th us curaori lT adTcrled to the distinction between 
whai'T^ropose, and for which I have obialii^a [taientTand 
what Mr. Medhnrsl proposed^ in ISI^ and staleil himself lo // 
hav e a p ateiit"Tor, notwinBt anHm ir the reco^ of the Court // 
of Chancery proie sucl i gtatement lobe contrary lb fatt.T ' 
c oncl ude by savii^T't l^t ^ ^"f " riot, nofil afler" my own 
patent was obtained, that the idea bad ctct beenTh ougETof 
^~any~bne be^des inysetf : (Ebogl) I lure since learned, aM~ 

' Ik Kail* of )lie fagt no^r it nceanry that ibc Kate of leosth 
•boatd be >■ baaJredtlij ol u iocb, bat M tbe ■idtli wuold ban Wen iat. 
f tre rftiMe h>d \he nmc tcile bm nbserrrd, trnthi uv adnrted mtoriL 
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only that Mr. Medhurst^ but many others had thought of it } 
and I find the principle of transmitting power, or rather im- 
parting an impulse by means of a vacuum produced by air 
pumps, to have been operated on by Papin nearl y 150 year a^ 
ago. My patent, however, being, not for the principle, but 
for the combination of the valves, ^ tele grapnic appara tus, (Slc, _ 
~gcc ., IS no more aflFected by this, than my juagment is by 
i charges relative to non-originality of invention — since, in nei- 
i ther my patent nor my pamphlet, do I assert originality ^ 

though I believe myself to be the first who ever worked (or 
carried) the principle through, even in theory, independent 
of reducing it to practice. 
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THE PAMPHLET ON RAIL-WAYS, 



REFERRED TO IN PAGE Si. 



It will eventually be seen, that there are, |>erh!ipa, none who 
more, or even so highly, uphold theprinciple on which tmns- 
misston by rail-ways depends, as fie who thus controverts 
the practicability, belief in which ia the chief inducement to 
their being subscribed to. But the highest aense of the value 
of this principle, when properly applied, ought not to cause 
blindness relative to the impediments there are to any such 
increase of the rate at which we travel, as shall come up to 
the espectations the public have been caused to enterlain 
relative to common rail-ways. 

Overlooking the circumstances which constitute the real im- 
pediments to any such increase of velocity, it is as3umed,that as 
wehavethepower of causing steam-engines lo drive ihe wheels 
ofjijed machinery at any rate we please, so have we the power 
of causing them to drive the wheels of locomotive machines 
at ft similar rate ; and that it needs but to connect the cranks 
of locomotive engines to the wheels on which they travel, by 
proper machinery, to enable us to double, triple, quadru- 
ple, quintuple, &c. &c., the rate at which those wheels revolve, 
and consequently the velocity with which the vehicle moves 
forward. A little investigation will, however, give us to per- 
ceive, that this opinion may prove erroneous. 

The motion of any loco- motive machine which is driven by 
fluids, such as steam or air, acting on pistons, must depend, 
in the lirst instance, on the number of strokes those pistona 
make in a minute. 
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The •trakn uf oil fixed steam -e 
mitnberjMn' minute ) and csonot, wiibcwt iai 
ofilir cnKine'itearinff il»ririo [firees, be i«ri>jw a hmb 
jrund tlmt niimbrr. If, therefore, there ii »baku» tke^aaJ 
even of an enirine, whiel), from hn^ fixed, w9 adaft al 
atnwnt fMiuibk Kruiiii»« beir^ girea lo dl ifae yte, I 
luuch KTi-Hter mufit be the necessity of a Gmk t» i' 
of the •ln>kn nf those which are locomodxti 
beyoml which it in oacerlained (be piston of a 6xal i _, 
o«if At not fa> mme, in ^%0 feet per minute, H miks an ho^, 
thai i* ; and if, to |ilnce the i]iie«tioi] in ilie dkm 
li^t, we »u|i|Hi«< that the pisLona of loco-fnolive ea g ia eK 
by mctliwU yet to he ilireovered, be enabled to wodii pn_ 
wlien moving with twice that velocity, Btill wiU tbcv me fail 
va«lly «hort of that lit which we now travel. \Vhfa reftnaer 
to the firtt cause »f motion in locoinolive engines, there ap- 
pcori then an Itiipcdimenl to any velocity lunch excealiag6*v 
iniJea an hour. 

But, it will be iiltnervcd. the rate at which the veUde owtea 
depend*, not im tin: vetocily ofthi^ pistons, but on ibe size of 
Ihe wheeli, anil the number of timea the action of the putons 
ciUMithcm to revolve jier ininute. Admitted; and theace 
fpiy arlM aniilher difficulty. Theory aod practice ^pear to 
prove l\M no tttcoiDUtive engine ought to make above fifty 
Mroliei a, tninul«. They uliwi apiiearto pro^e, that the wheel* 
on ^hioh loco-uiolive engine* niove, ought not ta exceed 3.18 
(ect In dimneler. Supposing both these extremes to be come 
vp to, the motionjwill nui eijual six miles an hour. To increase 
It beyond tliat, one of llirec things must be done. Either the 
piiioni muAt nialie more strokea per ininut£ than is considered 
lafei orthe wheels [nust be increased beyond the sixe whieh 
theory and (iracticncumbinc to prove oiuht not to hetxceeded; 
or intermediate gearing, to rentier the revolutions of Ihe wheels 
inore numerous thnn the strokes of the pistons, must be made 
niHiof. 

By the first, llie danger of accident to the machinery nuuld 
beincreased, ina proportion which would appear to put it oat 
of the question. The impropriety of increasing the diameter 
of wheels, which are to carry from five to ten tons', at rates 
many times faster than the strangei^t carrier's waggons dare 
go with the same load, and which are nut merely to equal, but 
alto greatly exceed those at tvhich the mails travel, would ap- 
pear to reply decidedly in the negative to the second. 

Aod though the third may, at the expence of juirt of the 

iSii.esareslaltd lo wtigli tiglil tons. 




power of the engiuc, bb eSbcted, yet will doing il but bring 
additional oj)|iosiiig circumstancts into ciinaideraiion. 

Agaiiint travelling with any velocity horses can draw us on 
commoD roail, there is no iiniiedinienl, owing to the wlieeU 
touching the road only on their jieri[iherie8, and being conse- 
quently free to vibrate or quiver, and trivially deflect from tho 
exact right line, as is inseparable from the wheels of a vehicle 
in rapid motion. 

But it is a question, whether [lie attrition which must una- 
voidably lake place between the side ofthe wheels and the 
tlancbes of the rails, or the flanches on the wheels and the sldeii 
of the miln (as edge or flat rail-roads ate used) will nut op[iosc 
an insuperable impediment to any increase of velocity, greatly 
beyond that at wliich goods are now conveyed on rail-ways'. 

Another question to which it seems iliflicult eatisfaclorily to 
reply, is, " Can locomotive engines be gui(/«if with the re<|ui- 
site nicety^ when moving at a rate much exceeding that at 
which they now travel! On a common road, a vehicle can be 
guided under almost any velocity, owing to its being quite 
iiptpftterial whether it moves in an exact riglit line, provided 
the line of the road is kept ; hut on a road which will not ad- 

I Mr. H. R. Palmer's iceaiise on Rall-nui, speciSe* some pariicu- 
lars relillve lo ihia antl following conalderaliona. "The power Ihal 
gives the modon ts necessarily at agreal clislsnce from some of i he car- 
riaees, and tf die Una be irrcgulnrillK. power will not be exerted In the 
diiecliua of ihe moiton of I he oarriages : (lei'r nation will cotutquiullj/ 
Ik parity dueciedbi/ihe ri-actioN oftbejhickei on the lidtt of tht 
ralU, and the amuunl of that rc-actlr>n la deducted from the eCTiicl yfVich 
Ihe power might otlierwlse produce ; and as much power as Is equal lo 
that re-aclionlseierted(orfi\ipiaeB(Aepo»i(iDno/ Ihe rath. But Ills 
not eaougb Ibal Ibe general arraogeinenl or Ihe line be bb free as pos- 
sible frum bendi ; if ihe parlirlhemselvesdaaut nicely oorrespnnd loll, 
■ resistance is encountered which is lint necelsaryln principle. Some 
arrangemenl Is BlwHyi necessary to preserve the direcllon of ilie car- 
riage. On tntm ways, the flaaches on ihe plates serve that purpose) 
nil flat-edged rail-nayB, flanches on Ihe wheels are necessary ( mul Iht 
tmalttH imper/eclion in iht rallt will oetailoti a canttntial mbbing vf 
(JUoMe againit lilt oilier, taaliitig a reiiltatiee gnaler Ikav tkutoflho 
trnptrfeclion of larfdcti ,• and eTery Such action lends lo dlslurb or 
Ikokh Ihe rails, and the foundation on which th^y stand. 

" In Iram roads, the rims ofthe wheels are generally so far out of pro- 
portion lo the strength of the materials, (hat, by auccesaWe motlcm, 
ihvy form a rut or groovs in thr jjjates, and ultimately dliiile (hem lon- 
gitudinally into Iwn parts. The abject of the small wiillh Is priDcinally 
lo JKUI the olalncHaia Iging upon the raili the more easily. When 
any such Irregularity is once found, ihe wheels, from other imperfec- 
lions In the works, do not follow uninterruptedly the coursea of those 
TUls, butttrtjrequenlis eMcapiig vpati Ihe tidet of them, and, returning' 
Bijain.acI wlih a violence on Ihe rails, which teiida lo (|iMurb Ihdl 
poaitjpiir ai\^ produce freqitBHl/rtirluree:' 
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iiiit of the aligbl£st deviation from the righl line, withoiil dan- 
ger of (wlmt even now is no unuaual occurrence) the wliet-ls 
gathenDg' upou, and running over Ihe rniU, it bcconiea an 
important question whelher loco-niotivc engines can be guid' 
ed with auSicicnt accuracy, to jirevent imminent danger of 
being overturned, w^ien going above six miles an hour > 
With horses, it certainly would noi be safe to travel on rail- 
roads at any greater rate ; for were they to start, or in any 
nay deflect from the line they ought to follow, over the vehi- 
cle must inevitably go ; and it is not seen how we could be 
secured from it, if drawn by locomotive engine.°. The wind- 
ings, too inseparable from rail-ways, will so greatly increase 
the danger of accidents of tbb nature, that it may well be 
doubted, whetlier a velocity exceeding six miles an hour can, 
consislent with safety, be attained on them. 

Another question on the same subject is, " would it be pro- 
per to travel on ihem with a velocity exceeding six miles an 
bour, when it would be impossible to sieer clear of any impe- 
diment, whether great or small, which accident might pkice 
in the track?" On a coach, a touch of the rein will enable us 
to clear any stone,' ouer which it would be ill-judged to attempt 
forcing the wheel ; and impediments of a more serious nature 
may be avoided by taking the other side of the road. But 
when moving in a track from which it is impossible to devi- 
ate, we cannot steer clear of any impediment which accident 
may interpose ; and how far this will be consistent with 
safety, under a velocity at all considerable, need not be point- 
ed out. 

It should seem, therefore, that although intermediaie gear- 
ing between the crank shaft, and the wheels on which the 
vehicle moves, will admit of locomotive engines being moved 
a greater space than their pistons pass through in an hour, 
yet that there are other impediments to a rate greater than 
six miles an hour being attained, which appear inconsistent 
with safety. 

So far the theory of this part of the question. With re- 
ference to the piactice, it is asked, " Is ihere any instance 
of a locomotive engine travelling — not twenty, nor lifteen, 
nor twelve — but ten, or even eight miles an hour, regularly, 
and (W a constant rate?" It is replied. No, not one. Four 
and Ave miles an hour, it is known they do get over, and that 
too with enormous loads. 

But there is no instance of any locomotive engine having 
(regularly, and as a constant rate) travelled faster than, if so 
fast as, SIX miles an hour. 

It would appear then, that instead of the speed at which 
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wc can be conveyed by loconioi.ivc engines on rail roadB, 
coining up to the? greatest we can exist iinilEr. it will not ex- 
ceed, if indeed it equals, that at which coaches convey us. 

No one, therefore, who embarks capital in rail-ways can 
sit himaelf down with any assurance that the expedition 
which may be made on them will be what it shall prove 
impossible to exceed ; and that such capital will be secure 
from a depreciation, similar to wliat is now taking place 
rejalive to cannl property. 

The condition next to be considered ia, whether rail-ways 
give us the power of rendering our progress continHOUS and 
unremitting, from the commencement to the termination of 
the journey ? 

This condition needs no discussing as relates to horses ; 
and from its being stated, that an eight-horae locomotive 
engine consumes nearly 2j bushels of coals and 65 gallons of 
water, to convey 16^ tons about 4^ miles an hour, the ques- 
tion must be decided in the negative with reference to them. 

The last condition is, transmission at the least possible 
expense: with reference to which it is to be observed, tlwt 
the current expense of engines, in which power ia obtained 
by the operation of fluids (such as steam or air) on pialons 
working in cylinders, depends so much on the friction of the 
parts, that large engines must necessarily be worked more 
cheaply than small ones. Referring to what appear the most 
effective of the locomotive engines in use, and which are 
pronounced from eight to ten horaea' power, we find the 
working cylinder to be eight inches in diameter. The area of 
a circle eight inches in diameter, is, to the circumference, as 
two to one. The cylinders of large engines are, some of 
them, above 80 inches in diameter. The area of a circle 80 
inches in diameter, is, to its circumference, as 'JO to 1. In a. 
cylinder of this size, there can, consequently, be only one- 
tenth of tlie (proportionate) friction there is in one of the former 
size. Now as the friction of the piston against the cylinder, 
when the packing happens to be screwed too light, is some- 
times sufficient, not merely to clog, buCabsoIutely to slop the 
engine, it may be conceived, that engines in which the liability 
to this is only as 1 to 20, must be more economical than 
those in which this liability is as 1 to 2 ; and, consequently, 
that large engines are more economical than smalt ones, with- 
out adverting to the other circumstances which combine to 
render ihem so. 

And if diminution of size operates ihu:^ disadvantageously, 
with reference to engines uhich, from being fixed, admit of 
all ]>ossibIe economy being exorcised in tvorking them, how 
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niiicb must ihls disadrnntngv be increascil, when. En nilditioD 
III being sidilII, tlje engifln are also locomotive. In con- 
suming fiiel, and Bpjilying its product, ateaut, to a sta'Sonary 
engine, the utmost possible economy the case admits of, may 
be exerciied, let the engine be ue small as it mny. Put in an 
engine, which, from being locomotive, renders lightness and 
efficiency considerations so imperative, thai economy cannot 
one itKiment be regar<}ed in comparison with them, neither 
the Tuel, nor the steam, can be made use of in the most 
economical maimer. It requires scarcely more than a bushel 
of coals per hour, to drive a SO-horse engijie on Woolf's 
improved principle, Bui a bushel of coals will not, ia loco- 
motive engines, do the work of more than about four horses 
for an hour. Between them, and what are, compnralively 
small .ttationary engines, it appears, therefore, that there la a 
difference in the fuel consumed, of about five to one in lavour 
of the fixed engine. 

But in comparison with large engines, (his difference in- 
cressea in an important ratio. It is autheoticaieil by the 
(lersons appointed to report the work performed by some 30 
or 10 of the large engines in <t>e Cornish mines, that in 
Mnv, 13IC, Wuolf's engine in ^Mieal Abraham mine, raised 
.Mi,9)7,3l3 lbs. one loot high, with every bushel of coals it 
btiml 1 which is doing the work of Q9. 6 hours tor an hour, 
with one bushel of coals. 

AikI U Is now said, that aootfaec ettgine of his, in the Con- 
sotidntpd mine, miscs S7,3(>O,00O lbs. one foot high with 
every busltel of ctxb burnt ; which is equal to the work tJ 
A!i. A horses for nn hour, with one bushel of coals. Now as 
this last »tntement is not, like the other, oSicia], we win 
ealrnhle onW on the prior unquestionable one. And coa- 
irastli^ it with what is stated to be the effect of locomotive 
engine*, we rannoi b«t pcrceiir. that should ant means, Iq- 
which \ttt^ wMkttiMj ei^nes mM c^iente to move vehicles 
fhtm OM (tlvw to MMIher enr be devWd, a bushel of coals 
mttiM go Kt Much foHher tbwi it mn do in locomotire en- 
ffint*, (hat th« mere ex)ien9e of iniBsaib^oa wishl be scwcely 
uw)«> thun one-lrnth what il will he by lonxnotiTe cngiDes, 

Without rVf(«rtt t<> the Iom of power, which most arise 
IVou) lh« tncAu»Ul\e engine haviu^ tii naute ii^ own wei^t 
iif ftw tW ten ti«M. it Lievnlent.th««fi«e. that the expense of 
mtl ■ wav (Hum>yanc* e*« m-ve* be l»w cnotijgti, etiher to render 
ItuiHMixittW nm tnipn\\iHue«i «)^-h »houM i^^HUe on ibem, 
a* Ihoy a<« anWthyi ranal* -, itr to ikntre tht p 

tlMlltl^IM t>r Iho 04i|(itltt >tlltly ill th««u. 

'I'hw tt*\\\\ ut llw InrMttjiathw iiutitMi«d lo a 
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nearly rail-ways come up to the conditions which must be 
fulfilled, before the arts of intercourse can be considered to 
have attained the degree of perfection which shall render 
hopeless any improvement on them, and, consequently insure 
the permanent productiveness of the capital sunk in effecting 
them/* therefore is, that they are decidedly, and importantly, 
defective in every particular. 




HEADS OF PROSPECTUS 

€i)t lonfton, 
BRIGHTON, AND SHOREHAM 

PNEUM.\TIC CONVEYANCE COMPANY. 



Thb principle of transmission by atmospheric pressure 
being iacontrovertible, and its practicability having been de-" 
monstmted to the conviction of every one who has examined 
it, advantage may be taken of an opportunity for putting 
it profitably into practice, and aaceriaiaing at what rate it 
will be possible to go by it ; what proportion of expense it 
will save; and whether the incalculable national benefits it 
appears to bold out con be realized, in the following manner : — 

The official returns prove that above 50,000 tons of 
goods are annually conveyed by land carriage into Brighton 
from Shoreham, and that more than SO.OOO tons are landed 
on Brighton beach ) but as there are many other goods 
brought into Brighton from Newhaven and Lewes, besides 
those oBicially certified, the amount of tonnage is at the least 
75,000 tone, while in the opinion of the collectors at both 
places the total quantity exceeds 100,000 tons. 

Owing to the dangers attendant on the landing of goods 
upon Brighton beachj' and to the higher price paid for such 

' Od «a sTcrageoF five yean aii TeBsehliKTC been an anallf wrecked 
on Brighton Bejicb; the danger at wbich renders conlB Unded there 
MTeml sliiUizigs per chaldron dearer Ihan if delitered in the Harhoar 
Ht Shoreham. Since this letter was sent to press, two ahips bavs beet 
knocked to piecei. 
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floods delivered tberc, it is obvious, that were e 

cnni'eiance in oiwmtioii, between that town and Shore 

ciipablc of reducing the present charge for carntige low 
enough, the whole of these goods would be delivered in the 
harbour at Shorehoiii. The principle of transmission by 
atmoeiiheric pressure will effect, not only a saving in car- 
riage equal to fifty per cent., but vessels need no longer be 
c\|io^ed to the danger of shipwreck on the beach at Brighton, 

The charge for carrying goods from Shoreham I^arbour 
to Brighton varies fcom Rve shillings to eight and four- 
pence ))er ton; and thuse who have the Uigest (quantity of 
the heaviest goods (|jig-iron) consider sis shillings per Ion 
(he average cost. The expence of power for moving a ton 
oF goods from Shon'hnm Harbour to Brighton by atmos- 
pheric pres.-ure will nut be two-pence, and as ten-pence 
more will cover all ihe expence of transit, the mere cost of 
conveyance will be only one sixth of what is now paid ; 
one shilling per ton, that is. 

The principle can be executed and rendered effective between 
Brighton and Shoreham for £75.000. A toll of Is. per ton, 
on 75,000 tons, will pay five per cent, on the total outlay -, 
and as reducing the charge for carriage 50 per cent, will be a 
sufficient benefit to the public, another shilling may be imposed 
by way of toll, and the return raised to a clear profit of ten 
per cent. 

But it is not from the conveyance of goods alone that profit 
would be derived. Were a principle so extruordinary as ia 
here adverted to, in operation between Brighton and Shore- 
ham, curiosity would bring persons From atl parts of the 
kingdom to see it ; who would doubtless willingly pay a ftw 
(say five) shillings each, to be carried f(om Brighton to 
Shoreham and back again by it, and witness the effect of [he 
machinery and pneumatic apparatus at bath ends. The num- 
ber of persons who now vj-it Brighton, exceeds 10O,(KX} 
annually ; hence it may be exjtetted that the whole sum ex- 
pended for putting Ihe principle in practice between Brighton 
and Shoreham would be returned from this source alone, 
vi'ahia a few yenra ; in which case each subscriber would re- 
ceive back his original investment, while the ])rofit accruing 
from the conveyance of goods (without passengers) would 
yield an annual bonus of ten pei cent, from the conipletio,Q of 
the work, till it was worn out : a period of perhaps half a 

The principle may be rendered effective between Brighton 
and London for ^6500,000, so as to bring these two places 
nearer together (in point of time) by much more than half 
than ihey are now. The number of passengers from the 
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metropolis to Brighton, has been stated to exceed even now, 
100,000 annually 5 and allowing for those who return^ in- 
cluding visitors from other parts of the coast and the con- 
tinent, the passage money actually paid may be calculated 
on 200^000, independent of goods ; which are estimated to 
amount to 30,000 tons a year by land carriage only. The 
present fare (averaging inside and outside passengers) is 15s. 
each. Now, if persons can be conveyed in half, or one-fourth 
the time, without the possibility of being overturned, and in 
perfect safety from other accidents incidental to coach con- 
veyance,^ with greater certainty and convenience, besides having 
no road expences to pay, it will not be necessary to reduce 
the present charge for conveyance. Thus, 200,000 persons, 
at 15s. each, would be equal to an aggregate return of 
^150,000 per annum. 

The expence of power to convey 300 people and 50 tons of 
goods from London to Brighton and back every day in the 
year, in one-fourth the time it now takes to travel that dis- 
tance, will not exceed ^20 per day, or ^7300 per annum. 
Allowing: ^25«000 for expences, this will leave a profit of 25 
per cent, on the cost of putting the principle in operation 
from Brighton to London, considering the existing traffic only 
between those places. But it must be evident to every one, 
that were means adopted by which the space separating the 
metropolis from the coast, could be passed over as rapidly a9 
this principle will admit, and the latter eventually brought 
within perhaps, less than an hour of the other, the present 
traffic would be increased in a proportion no one can esti* 
mate ; and the value of each ^100 share enhanced in a cor* 
responding proportion. 

Therefore, to secure to those who advance the amount 
necessary for the first trial between Brighton and Shoreham 
every possible advantage as original subscribers, it may be 
proposed to establish the Company, not with reference to 
Brighton and 8horeham only, but to reserve in the Act of 
Parliament for that object, a right of putting the principle In 
practice between Brighton and London also, provided the 

1 " Should it be wisbefl, day-light might also be admitted into the cylin- 
der through its whole couise. But as it must necessarily be lighted with 
gas during half the twenty four hours; — ^as providinjr for the admission 
of day-light would be incurring considerable expense, for a purpose, whicb 
the prorisions that must unavoidably be made for gas-light, would equally 
well answer I— and "as the little time a journey of one hundred miles 
might take up, would render it a matter of indifference, whether we were, 
during that period, cheered by natural, or artificial light, it is expected, 
that arrangements to admit the light of day will be seen unncecessary."' 
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In order that others may use this book, 
please return it as soon as possible, but 
not later than the date due. _ 



